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PV140-xx-TR Pumpset

Marine Hydraulic Pumpset forAutopifot and power steering

o Variable flow pumpset for 20-80 ft. boats : .
e For steering cylinders 4 in® to 60 in® TR Series Pumpsets avallable:
o MOSFET controi of motor direction Mod Part No.
o Low power consumption PV140-12-TR 530-181
o 15'(5m)2#10 Cable PV140-24-TR 530-182
o 30'(10m) Controlcable & plug PV140-32-TR £30-183
0 Rudder speed adjustment knob

The Model PV140-xx-TH includes an electric motor  The pumpset consists of the following equipment:
driven variable volume axial piston pump. The

motor directionis reversed by transistors to control 0 Permanent magnet electric motor - 12, 24

the output direction of oil from the pump. The or32VDC

pumpset is suitable to interlace autopilots and non ® Variable volume axial piston pump with

follow-upcontrollersto hydraulic steering systems. integral relief valves

The low power consumptionofthe pumpset makes o Lockvalve

it ideal for vessels with limited battery capacity. ® Motor control box (TR box)
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Technical Specifications

Modal Number PV140-12-TR | PV140-24-TR | PV140-32-TR
Assembly Part Number 530-181 530-182 530-183
Voitage 12 VDG 24 VDC 32 VDC
Maximum output flow (no load) 323 cu invmin (5291 cu crm/min)
Maximum output tlow (full load) 254 cu in/min (4162 cu cm/min}
No lead current - max, cutput flow 7A 6.3A 4.9A
Fult load current - max. ouiput flow 20A 12A 10A
Max. St'g cylinder displacement 60 cuin (983 cu cm)
Reliof Valve sefling 600 psi
Weight 21.0b (9.5 kg)
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PV140-xxTR Pumpset ot

Mounting Instructions

&)

o e B o e e Eememe HWARNING! somss e o or & oo on on oe e

An autopilot is not intended to take the place of a helmsman, but rather assist himin steering i
gﬁe vessel. I

2. ltisthe responsibility of the Helmsman_(andarequirementby_law%to ensure and maintainsafe
navigation and control d” the vessel at all times inaccordance with the rules of the road.

3. Anautopilotisintendedforoperationinopenwaters, clear of al lobstructionsandothervessels.

4. ltmay be necessaryto regain manual steering control quickly and to deactivate the autopilot
pumpsetif the vessel alters or fails to maintain the set course, or if the set course may jeopardize

the vessel.

5. Wagner Type PV140-xx-TR pumpsets can be deactivated by disconnecting the power going
to terminals 1 and 2 (onterminal block TB2) inthe pumpset electrical connection boxes. Installa
separate switch in a readily accessable location, if necessary. (See fig. 2 & fig. 4).

— T - —

— M —

6. Be certain that all personnel operating the vessel know the location df this switch and its
purpose.

7. Notethat in an emergency situationwhen using Wagner hydraulic steering, it is possible to
override the autopilot pumpset by turning any of the helm pumps quickly. This procedure will not
cause any damage to the system. Try this procedure inan area free from hazardous conditions.

\—““-_'"—__“---_—I--u---_“--_u”-_J

e

Installation (See fig 1)

1 It isassumedthat the steeringsystemhas
been previously installed. If this pumpset was
purchased at the same time as the steering

12
. . . (305mm)}

system, the steering should be installedfirst CLEARANCE e ponTs
(gut not filled with dqil.) [ SR ey [ [

2. The tee fittings for the connection : ’/ I
of the pumpset should be put inplace during m‘ R
the installationd the steering lines. Flare- (S ;E o) (rosmm
type fittings are recommendedfor problem- i ;
free connections rather than in-line com- ° e | <N
pression-t pefittinq(s. Compressionfittings nsssnvompowrypuﬂ-/ N\ raervave
may eventually leak due to vibration. ADILSTING SCRews

. BATTRRY CABLE FROVIDE CLEARANGE TO

3. Thepumpsetshouldbe mountedin f ReovE coven
awarm dry locationto avoid condensation, -
andclosetothe steering lineconnections. A ewecnonre Lt fesrmm™
resilientbase should be providedto isolate & i -k
vibrationand hydraulic noisefromthehuliof — i i) f /.
the boat. i 1@ sk

T genm)

4. Mount the pumpset horizontally, 9 / el u‘a?;"m l

withthe reservoirportfacing up (seefig. 10 were o e 7 J N
MOUN CISE. RUDDER SPEED KNCB

note 2). RORTRTALy T e bR et L

5. Securethe unitto its seating, withtwo 1/4"
bolts inserted into the holes inthe mounting feet.
Fig. 7 - Pumpset dimensions
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PV140-xxTR Pumpset
Pumpset Wiring

Pumpset Power Supply (See fig. 2)

1 To minimize radio interference, the
pumpset should be electrically bonded to vessel
ground (negative or neutral).

(@ Remove any paint or other contamination
fromthe bonding surface to ensure a reliable
connection.

2. The PV140-xx-TR pumpset is supplied
with 15'{5m) of 2#10 powercable. Ifthe powercord
to the pumpset must be extended, a larger wire
gauge than supplied must be used for the exten-
sion. Use No. 8 AWG wire for extensions of 10to
20 feet.

(a) The positive (+) side of the battery connects
to the white or red conductor inthe pumpset
power cable.

{b) The negative side of the battery connectsto
the black conductor inthe power cable.

{¢) Do not reverse the posi-
tive and negative con-
nections. Failureto
connect correctly
could cause exten-
sive damageto the
electronics and

3. A circuit breaker or a slow-blow fuse (not
supplied) and disconnect switch must be installed
inthe positive battery lead to protect the pumpset
and provide a means for emergency shut-down
(see ‘Warning', page 2).

Installthe disconnect switchinthe console at
the helmpositionforimmediateaccess inthe
event of an emergency.

(@)

(b) A thermal circuit breaker is preferred be-
causeit willtolerate a moderate overload be-
fore tripping, and also serves as adisconnect
switch. Refer to Fig. 2 for wiring details.
Select the correct size breaker or fuse ac-
cording to the system voltage that is being
used:

12 vDC
24 VDC
32VDC

20 amp

12 amp
10 amp

(c) Whenusedwiththe Wagner MicroPilot orthe
MP=320 Autopilot, excessive currentdraw by
the pumpsetwill be limited (but not cut-off)
to a levelthat is pre-set at the fac-
tory.

Ta

void the warranty.

4
3
-
N &
&
\ e
Red or
gru::k:; Whits (posttive)
S0
& ) g
3
Disconnect  BATTERY
swilch oF breaker

Black {negative)

7 Scraich paint off pumpsaet
meunting foot to easure good
electrical connection,

Becure bonding cable
to vessel ground

Hg. 2 - Pumpset power supply hookup

790-074
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PV140-xxTR Pumpset

Control Cable Connections

To assist in determining emergency proce-
dures, test the pumpset overload tolerance
by intentionally runningthe pumpsetuntil the
rudder is inthe hardover position. and hold-
ing it for several seconds.

(d)

Control Cable Connections

L The TR-box on the PV140-xx-TR
pumpsetis pre-wired with 30’ (10mj} of controlcable
and a plug suitable for direct connection to the
Wagner MP+320 Autopilot or the MicroPilot. When

connectingto Wagner SE ,SEIl and Mark 4 autopi-
lots or a jog switch, this plug must be removed and
wires bared. When connecting to the MP.320
Autopilot or the MicroPilot, refer to their respective
manuals inthe section 'Cables and Piping'.

2. Referto figs. 5 through 8 for wiring details
for the type of pumpset controller you are using.

3. All cables should be routed away from
areas which might be prone to damage from per-
sonnel Or stored equipment. Damage to these
cables couldcausesuddenloss of steering control.

To wire controliers on this side d the dotted line, cut off

MP-320 Autopilot

Bacumn | 510:001 SE
@ | 74— g5
e @O | | eminas
 Brryried B ——qi g&
530-174 = l
Rafer 1o these =
arer 10
Autopilot Manuals l SE"
far turther details | fig. 6
mesPlel | 4O oo f
| terminals §
510-108
| 790-046
I3
=}
See Fig. 4 lor wiring .3

the plug and wire directly as shown in Figs,5 10 8.

Jog Switches

fig. 7

510136
790-008

e — —— — i — ——_ ——— ————. ——— — — ——_

A Control cable comes pre-wired
/_ with a piug for connection to the
MicroPilot or MP-320 Autopilct

~— TR mator control box

790-071

details to the TR box
—\TAg__/‘ 550-115
] e

Note:
Prefix 510= Assembly No.
Prefix 790 = Manual NO.

eesorgmcomes. 7 | py140-xx-TR
PUMPSET

BATTERY 510-217

790-045

Hg. 3 - Single fine diagram - PV100-xx-TH pumpset and Wagner controllers

4 May 1990
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PV140-xxTR Pumpset

Control Cable Interface Diagrams

{Meachanical Steering)

SOLENGID g
BYPASS VALVE  fld

CONTROL BOX

{Poiarity is not impanant)
Ses i 14 for
bypass valve location

BATTERY
CABLE

505-046 .

- Currant 12v (154
TRPCB [ v (154]
RV ?

24y (10A)

for PV140-xx-TR Pumpset

Motor current  [brown)

Selaneid {blue)
Port (red)
Starboard {green)
On [low] {orange}
©n [hil {nic}
Ground {Bik+Vio)
+SVDCout  (WhisYal}

Compass Gnd (Grey)
+10-t4vde out (Pink)
{Tan) {spare)

Fig. 4 - JR box detail

PUMPSET
SE TR BOARD
BOARD 1Bl
On
on (High)
Starboars O 3 Starboerd
Port 13 Pont
Salenocid ;| Solenoid

(20 plny

CABLE

Fig. 5- Wagner SE autopilot
control head

TTON4
On Ot 9'"-’
Oa
sgy QN PUMPSET
1
BOARD 8??- _I_BLTR BOARD
S R
o7
s
Ss 7 '
(@ 8.] On (High}
Solanoid (3] -~
Starboard (2] - 4] Starboard
Port [0 1] - 3
T81 B
(24 pin) {‘-‘ |
5 -
CABLE

Fig. 6 - Wagner SEil
autopilot control head

™ 8 {1.5m) cable
\;? su‘ppile

PORT -~ L~ STBD
H 530-018

This pumpsaet onvoff

A switch musl be

added if an Autopiiot

is not baing used

3

——

v

Hor|g
BHIM

xD
ww‘d{'
-

YOOI

- Spiice
. e CABLE

30 {10m) cable
supplied

-
1
3
1
I3
o
1

10
200 orig
{10)]
O:
Lk
-
%

0 80 jrebueigs

¥ o Fp) pusain-
Mol

Nl ¢

& o

(99

O]
20 '
oo [E ) r—poy:

PUMPSET
TR BOARD

Fig. 7- Wagner PN 530-018 jog switch

Port

Starboard
Solenoid

On

MARK 4
BOARD

TB1

) “.‘_(22 pins)

Oz
Ozt
020
019
Q18

Q16
O18

Q4

QAT

Orange . 4 On(High)

ma\m\

Gregh

Blue

Red N

- A

CABLE

Fig. 8 - Wagner Mark 4 autopilot

790-074
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PV140-xxTR Pumpset

Steering Line Installation

Steering Line Installation

1. Keep working conditions as clean as
possible. Contamination of any form must be
prevented from entering the system. It is essential
that all hydraulictubing is clean inside before start-
ing the installation.

2. Teflontape or pipe fitting compounds, (not
supplied) commonly used to seal threaded NPT
joints must be used sparingly and applied only to
the malethreads. Thefirsttwothreadsof thefitting
should not be covered. I itis necessaryto remove
afitting for any reason, the female thread must be
cleaned before reinstalling the fitting.

3.  Soft refrigeration-type copper tubing ca-
pable of withstanding 1000 psiworking pressureis
recommended and should be at least 3/8" outside
diameter. Equivalenthigh pressure hose may also
be used. (Tubing not supplied.)

4.  The tubing should be installed with
lengthsas straight as possible. Bends should be as

gradual as possible. Goosenecks — (verticalbends
resemblinginverteddraintraps, commonlyusedon
thewastedrainof awashbasin}--must beavoided,
otherwise vent plugs must be installed at the high
point of the bendto provide a means for removing
entrapped air

5. Fig. 10illustratesthe Wagner PV-140-xx-
TR pumpset connected to a two-line hydraulic
system. When connecting the TR pumpset to
Teleflex or Hynautic three-line steering systems,
referto Figs. 11-13. Fig. 14 illustratesthe Wagner
PV-140-xx-TR pumpset connected to a mechani-
cal steering system. Fig. 4 showsterminal andfuse
location.

6. Follow the mounting instructions for the
pumpset on page 2, 'Installation’.

7. Refer to separate instructions for more
details on steering gear installation.

HELM PUMP

L0

A/B" NPT

. 7
ﬂ v

/8" c.D.\- Lockvalve
Tubing
(1000 psi)

SN
S

ﬂ[ ) () PUMPSET

Reservoir port

3/8" 0.D. Tubing 14" NPT
Oﬂ/ o /

174" npt@ 5,

NOTES:

1. This line must have a gradual rise to
the helm pump to permit self.
venting. Avoid goosenecks. This
line may also be Tee'd into an
existing interconnecting line between
helm pumps in a multiple station
steering system.

2. Mout pumpset horizontally as
shown.

Hold lockvalve with wrench when
tightening fittingsto prevent it
twisting out of alignment.

4. Referto seperate instructions for

steering gear installation.

‘T fittings must be installed pointing

upward as shown.
6. Tubing, fittings and flex
hose are not supplied
' with pumpset.

@/' ( ‘ . NPT - National Pipe
A STEERING Thread
s CYLINDER
B-7-984

Fig. 10 PV140-xx-TR pumpset with Wagner manual

hydraulic steering or other two-line hydraulic systems

6 May 1990
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PV140-xxTR Pumpset
Piping Hookup to Teleflex Systems

HELM PUMP

e

Equipmenr by Wagner on this side of the dotted
line: Refer to Figure 10 lor dstailed information

Gradual rise ,:’
10 helm pump ~
etef!ex \\\"-..,’/PUMPS ET
HvVA4151
<ol g Valve ~
Nt
‘ _ 5 \/ \\,‘:”
Teleflex -7 < |( -
Uniflow L}
Valve STEERING

Fig. 11 - PV140-xx-TR pumpset with Teleflex250V & 275V systems

CYLINDER

HELM PUMP

Telefiex > 4
Uniflow
Valve

Equipment by Wagner on this side of the dotted
line: Refer te Figure 10 for derailed information

Gragual fise
10 helm pump

.- PUMPSET

Teleflex
HV4151

790074 May 1990 7



PV140-xxTR Pumpset
Teleflex, Bypass Solenoid Piping

HELM PUMP

Equipment by Wagner on this side of the dotted
line; Refer to Figure 10 for detailed information

Gradua! rise ~
1o hein pump

-

&' (2m}
Min.

TELEFLEX-"
UNIFLOW
VALVE

STEERING
CYLINDER

Customer supplied
expansion 8 filling tank

/8" 0.D. tubing _J/—CONTROL BOX
20 psi
;g{;oﬁex'hcse
psi
8" 0.D tubing T e~ 2 conductor 16 AWG

(see wifing detail. fig 4)

1000 psi
N

e SOLENOID BYPASS VALVE
Q v e s
K '\t"cgg{;@%'g;f 32VDC 80-760042

Refer to separate instructions for
hydraulic steering gear installation

STEERING
CYLINDER

Flg. 14 - PV140-xx-TA pumpset with mechanical steering systems

8 May 1990 790-074



PV140-xxTR Pumpset

Recommended Oils & Filling Procedure

Recommended Oils

1.  The following listed oils are recommeded
for use with Wagner type steering systems, due to
their superior qualities. Limited supplies of the
preferred oil are available from Wagner dealers.

2. Use oils recommended for steering gear
made by other manufacturers for their systems.

Tabla 1

Preferred Oils for use with Wagner Systems

Chevron ...AW Machine 32, EP Hydraulic MV
ESSO ..ouu. Nuto H32, Nuto A10

Guff ......... Harmony AW32, Harmony HVI 36 Har-
mony 10

Mobile ......DTE 24, DTE 13

Shell .......Tellus 32, Tellus T37, Tellus 10

Texaco .....Rando HD32, Rando HD AZ

Do NOT use brake fluid. If in doubt, please
contact the factory.

Filling the Wagner Hydraulic System

Setting Rudder Speed Knob

1. Beforefillingthe system, adjustthe rudder
speedknob (see'Pumpset Adjustment’ andfig 1)to
the maximum counterclockwise position and se-
cure the knob by tightening the knob securing
screw. This will speed the filling process.

General Filling Procedure
(seeyour steering gear manual formore details)

2. The mainsteering lines betweenthe helm
pump(s} and cylinder must be filled first. A Wagner
system is filled through the highest (or only) helm
pumpinthe system. Thefiller hole on all other helm
pumps must be closed with a pipe plug. {Referto
the piping diagram, fig. 10.} When connectingto a
mechanicalsteeringsystem (seefig. 14), oilisfilled
through the expansion tank (customer supplied).
Instructions 3 to 5 following are to be ignored. If a
non-Wagner system is being installed, referto the
owner's manual for filling instructions.

3. Pouroilslowly inte the headertankorfiller
tubeofthe highest helmpumpandbeginturningthe
steering wheel at this highest (or only) helm pump

steadily inone direction only, checkingthe oil level
periodicallyto prevent pumpingair, untilthe system
begins to feel solid.

4. Ifthe steering system is aWagner Type N
with bleed fittings at the cylinder ports, one fitting
can be opened slightly (onthe side beingfilled) to
purge entrapped air from the lines quickly. If the
systemdoes not contain these fittings, the cylinder
tubing fitting can be backed out slightly, but wiping
rags must be placed under the cylinder to contain
the expelled oil.

5 Turn the helm pump steadily inthe oppo-
site direction until the system again beginsto feel
solid. Loosen the lower helm reservoir plug to
confirmthat it is full of oil. Close this plugwhen oil
comes out. Repeat this procedure for the next
lowest helm pump. Remember to periodically
checktheoil levelinthe headertankorhighesthelm
pump. When ail pumps have been turned as
described, the steering system should be filled suf-
ficiently for the pumpset to operate.

Operating the Pumpset for the First Time

6. Do not operate the pumpsetuntilthe drive
unit pump isfilled with 0il. Loosenthe reservoir port
fitting (fig. 1)to ensure that oil isavailable. This wili
also accelerate the bleeding of air from the pump.

{@8) Turnonthe power supplyto the pumpsetand
press a Port or Starboard steering button if
you are using an Autopilot, or move the Jog
lever if it is installed. This will cause the
pumpset to operate and start oil circulation
through the system.

{)  Ifthe pump seem extremely noisy, operate it
in30 second intervalsto purge more airfrom
the system. Cyclethe system (usingthe Port
or Starboard steering buttons or the Jog
lever) for 5-10 minutes, then allow it to restfor
1/2 hour. Repeat untilthe system responds
smoothly. This will indicate that most of the
air has been expelled. Top up the highest
helm pump reservoir if necessary.

7. Tighten the pumpset reservoir fitting.

790-074
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PV140-xxTR Pumpset

Pumpset Adjustment, Seal Kit

P T
Wi hm

W

Pumpset Adjustment (seefig. 15)

1. Thepump is normally adjustedto achieve
a hard overto hard over rudder speed of approxi-
mately 14 seconds (* 1 second). This adjustment
may be made by looseningthe knobsecuring screw
and turningthe flow control knob counterclockwise
to reduce hardovertime (increasingrudder speed),
and clockwiseto increase hardevertime (reducing
rudder speed).

2. For accurate adjustment, a slot has been
providedinthe side of the knob so that a hexwrench
(the one usedto loosen the knob securing screw)
may be insetted and used as a lever.

3.  Ahardovertime of up lo 18 seconds may
be acceptable with minimum loss of performance
on large steering systems. A larger pumpset is re-
quired if 18 seconds cannot be achieved.

TR control
box =
Hex
Wrench
H -
Pumpsst | FAST  BLOW
oter - RUDDER

S e £ SPEED
Aidh.:stkmang - (@w)

Securing screw
57327 {4rnm) hex

Fig. 15- Rudder Speed knob adjustment

Accessories/ Replacements

Description Wagner P/N
Fuse 2 AmMp “PiC0” wmmmmmssmseeens 420-007
Power Cable P/N . 550-304
Control Cable PIN ..ccccmmmmneeens 550-428

Extension Cable (control) 10'......550-414
Extension Cable (control) 20' ......550-408
Extension Cable (control) 35' .....550-415
Circuit Board P/N .eeeeseeeeessen 505-0468
Control Box PIN 550-115B

PV140xx Seal Kit PN 118-0144)

For complete instructionsfor removingand install-
ing new seal components, reter to Wagner Manual
PIN 190-0050 "Seal Kit for PV140xx Pumpset".
Figure17 onpage 12isacutawaydrawing showing
seal locations.

fim| 119-0144 1Qty| Seal Description

15 {11-106114
17 {11-106010
22 |11-106006
27 |11-106017
35 111-106034
39 110-500017
45 [11-106015
46 [11-106114

Knob O-Ring 1/2 x 5/8

Swash plate pivot seal O-Ring 1/4 x 3/8
Relief vaive/Lockvalve O-Rina 1/8 x 1/4
Pump body to L/valve O/R 11116 x 13/16
Pumpfront cover 0-Ring 2-1/8 x 2-1/4
Pump Shaft Seal BAB 5L 0.5-8-2

Small seal lockvalve 0-Ring 9/16 x 11/16
Large seal lockvalve O-Ring 5/8 x 13/16

B PO mk ok D) G5 ~d —

2203)
D%

Flg. 16 - O'Rings shown full-size

10 May 1990
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PV140-xxTR Pumpset
Pumpset Sectional 8 Parts List

MOTOR

SETSCREW

MOTOR COUPLING
PUMP COUPLING ASS'Y
SNAP RING

BEARING

?UMg BODY

PISTON
PISTON INSERT
SPRING

SHAFT

CLAMP

SWASH PLATE KNOB
LABEL

O-RING *

SWASH PLATE
C-RING *

SWASH PLATE PIN
SCREW

1
2
3
4
5
6
7
8
9

T Y b oo ok e ke AN ik (FE (P L) b o bk a2

XX
ey,
Telelelolel

=,
!.:’0
220

5

T
(L
haleieleds

e

H,

Exzrrys
ERTEEX,
Aaletatatels

2 SPRING 2 SCREW
;S )
*
: e i v
4 CAPSCREW 1 BEAL® P/N 119-0144
2 BALL 4 DRIVE PIN
2 O-RING * 2 STUD
1 BACKPLATE 2 ANUT
1 MOUNTING BRACKET 2 LOCKWASHER
2 SCREW 2 & WASHER
1 2 O-RING*
1 2 O-RING*
1 1 O-RING”

e

Flg. 17 - Cutaway of Wagner

. /""/:" o, P -
i’t’?"ofjc: fjufnﬁjsst. é;eéﬂ {f‘z%):il:t){f;:{}kfl1/)i‘;c}‘ f:;i;)

locations shown in black

3
R

/
P \

e ™

Wagner UK Ltd.

Wagnar A.H. Corp Wagner USA Inc. i i i
1317580 Biver Road Suito STKRNEETDOVARG034h Sreet e Grinstaad, Wosh Sysser
Richmond B.C., Canada V6X 1X5 RH19 1X7 Engiand
Phone {604) 276-2769 Telephone {206) 823-1372 Tetephone (0342) 313437
Telefax (604) 276-2601 Teleiax {206) 823-0362 Telatax {0342) 313438
12 May1990 790-074



PV140-xxTR Pumpset
Trouble Shooting

SYMPTOM

Steering gear does not respond to
alectrical command.

Trouble Shooting

Rudder speed knob may be at zero-
flow position (refer to Pumpset Ad-
justment on page 10).

REMEDY

Turn rudder speed knob clockwise
until rudder speed hard over time is
14 seconds + 1 second.

Not enough oil in pump

Loosen the reservoir portfitting (fig. 1
or fig. 10) to ensure that cil is flowing
th gkt 1| nit ate awy
goosenecks in the top feed line.

Relief balls are preventedfromseat-
ing by contamination. (See fig. 1.)

Turn relief valve (3/16"-4.5mm) hex
screw 4 turns counter clockwise..
Pressurizethe steering gear in both
hard-over positions, and hold mo-
mentarilyto flush contaminantsfrom
the relief valve ball seats. Re-tighten
hex screw to original setting, or 1/18”
below surface (1 thread). This will
reset the relief valve to approxi-
mately 500-600 psi.

A helmpump (i installed) has a leak-
ing lockvalve, indicated by its steer-
ing wheel turning when pumpsaet is
operated.

Clean contaminated lockvalve.
(Lockvalves are mountedto the rear
of each helm pump.)

Electric motor will not operate.

Fuse 'F1' on motor control circuit
board is open.

Replace fuse ‘F1' (see fig. 4). PN
420-007 2 amp “Pico”

Electric motor operates in one direc-
tiononly or, cortinues to operate and
wont turn off.

Circuit board is faulty.

Replace circuit board. {F/N 505-
046B)

Steering gear goes in wrong direc-
tion in response to electrical com-
mand.

Motor is turning is the wrong direc-
tion.

Reverse the motorterminal connec-
tions at terminals 3 and 5 on TB-2. or
the control signal connections 3 and
4 0n TB-1 (Seefig. 4).

790-074
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PVxx1406TR Control Box Parts List

CAPACITORS RECTIFIERS Qf 24 1iP122 A1 12 1K R38 21 4.3K M
C1 X2 470pf BBV D1 Z4  ING287A 36V | Q2 X3 2NB49% R14 Tz 100K R40 T2 6HBK T8t x4 CONTROL LAZASAIT
C2 24 4?0;}/ D2 X4 IN914 Q3 %3 2N440¢ | R15 T2 22K | R4l Y1 100K TB2 Y2 OUTPUT FEANT TSR
€T3 x3 D3 X4 1N914 Q4 T2  Z2NBBSD Rt6 T2 33K A42 Y1 0K TP$ T3 POST +12-36V
c4 X3 mf 50v D4 Y4 INS230B 56V] Q5 X2 2N5401 | R17 TZ 22K | R43 Y1 100K TP2 TZ POST 5 ’
Cs Y1 470pf D5 Z3  IN4742A Q6 T2 VNioKM | R18 Tz 33K R44 Y2 0005 TP3 Xt POST +32 ’
Ce X1 .ipfsov D6 73 IN4742A 12V | Q7 T2 VNIOKM | R19 T2 22K R45  x3 12K TP4 T3 POST +0-009
C7 T4 Apf 50V a1 X3  IN9H4 2V 1 Q8 T2 2NB40t R2G¢ Tz 33K R46 T4 10K TS X1 POST
c8 X1 OMuf [#:] X3 INAZSTA 22V | Q9 Y1 2NG401 R21 T1Z 10K R47 2t 10K TP6 X3 POST
Co X1 ATORf 10V b2} T2 NS4 10 Y1 2N5E50 R2z2 X2 10K R48 Y1 1K TP7 Z2 POST
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