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Bostrom

EihLLADE&%@
905L/905/910

AIR SUSPENSION SEATS
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BOSTROM AIR SUSPENSION SEAT
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ILLUSTRATED PARTS BREAKDOWN

AR LUMBAR RN

OPTIONAL RS :i\‘
\:i‘i\ ————— 1
\\:\\ )

2
12
12
1"

e 13 READREST

4 OPTIONAL
8

26
Q

1

76

ARMREST
OPTIONAL

TORQUE SPEC.
2720 £ 20N m O
20.0 £ 20 b (1)
4) PLACES

s
AR VALVES FOR SEATS
WITH AIR LUMBAR,

SUSPENSION COVER
OPTIONAL

; ~:I:‘
ﬁﬂ\\ '7\\\\ 24 (HI-BACK)

\ 24 (MID-BACK)

TORQUE SPEC.
270 £ 20 N m r
§zo.o + 2.0 Ib it}
2) PLACES

TCROUE SPEC,
270 £ 20 N'm
520.0 £ 2.0 b ft}
2) PLACES

VENDR

CONCRETE PLACING \ TALLADEGA SERIES FIGURE 02
EQUIPMENT | PAGE 02



BOSTROM AIR SUSPENSION SEAT

VENDR

[_ﬁ"comnsﬂs PLACING TALLADEGA SERIES FIGURE 02
EQUIPMENT | PAGE 03
PARTS REPLACEMENT LIST
LOW PROFILE SUSPENSION SEAT
ORDERING INSTRUCTIONS: Order by Part Number, NOT Reference Number.
HOW TO USE: Find the corresponding part that you wish to replace on the exploded view
illustration and note its reference number. Refer to list below and record part number,
quantity required and description. Order cover pad kits or armrests by color and material.
ORDER FROM: Your truck dealer or Bostrom Authorized Distributor for your area.
REF
NO  PART NO DESCRIPTION ary PART NO DESCRIPTION ary
1 6200906-001 Frame Assy. - High Back 6222007-001 Kit Fastener Mounting
2 6200908-001 Frame Assy. - Mid Back * Washer Flat 2
3 6201118-001 Frame w/Headrest * NutM8x 1.25
4 6201316-001 Frame w/Air Lumbar * Shoulder Bolt M8
§ 6222137-001 Lumbar Kit 6222005-001 ICP Bracket Kit
6 * Lumbar Support Shaft 1 * Bolts
7 Lumbar Slide Shaft 1 * ICP Bracket
8 * Lumbar Adij. Block 1 b Suspension Cover Kit
9 Lumbar Adj. Shaft 1 * Fastener 2
10 * Lumbar Spring 2 * Velcro 1
1M1 Lumbar Linkage 1 * Suspension Cover 1
12 Push Nut 5/16" 2 6222155-001 Air Valve Kit
13 * Push Nut 3/8" 2 * Valve Mounting Pod 1
14 - Spacer 1 * Air Valve 1
15 * Roll Pin 1 * Wire Tie 3" 3
16 6107030-001 Back Restriction Kit Wire Tie 6" 1
17 Stop Block 1 Air Line
18 * Screw 10-32 1 6222133-001 Isolator Spring Kit
19  6222141-001 Lumbar Kit (Air) Rubber Bumper 2
20 * Lumbar Bladder 1 Isolator Spring 2
21 6222157-001 Pan - Support Kit Shoulder Bolt M10 x 1.50 1
22 Pan 1 Pivot Block Assy. 1
23 * Rivets 10 Latch Spring 2
24 ** Upper or Cover Pad Kit Split Poly Loom 2
25 Headrest Spacer 1
26 6201133-001 Grommet 2 Latch Bar 1
27 ™ Armrest Assy. Contro! Handle Kit
28 6222159-001 Kit Armrest Insert Control Handle Assy. 1
29 * Insert 1 Detent Pin Assy. 1
30 6222160-001 Kit Armrast Bracket Spring Lockout 1
31 " Screw 5/16 x 1/2 Hex Tap 1 Hex Head - Shoulder 1
32 " Armrest Shaft 1 Washer 1
33 6200413-002 Lumbar Knob 1 Isolator Knob 1
34 6103653-003 Recliner Handle 1 Pop Rivet 1

REVISION:



BOSTROM AIR SUSPENSION SEAT

CONCRETE PLACING TALLADEGA SERIES
l EQUIPMENT ‘

VENDR

FIGURE 02
PAGE 04

TOROUE SPEC.
240 £ 24N m
180 £ 1.8 ib f1)
8) PLACES

ILLUSTRATED PARTS BREAKDOWN

TORQUE 5ss’sc. 55
4102 S4 Nm
TORQUE SPEC.
75 T0RQUE SPEC. | (30.0 & 40 1b ) ﬁ\

\\@ (130 £ 1.3 16 1t}

TORQUE SPEC.
B0 £ 10NmM
(6.0 £ 1.0 1b ) ‘]00

8

TORQUE SPEC.
240 £ 24 N m
21&0 + 1.8 tb 1)
2) PLACES

111

7 TORQUE SPEC.

330 £ 33 Nm
Ezs.o £ 25 b 1)
2) PLACES

87 JORQUE SPEC. :
330 £ 33 Nm % <
250 = 2.5 b ft)

2) PLACES

REVISION:



BOSTROM AIR SUSPENSION SEAT

VENDR

'—cm TALLADEGA SERIES FIGURE 02
EQUIPMENT | PAGE 05
PARTS REPLACEMENT LIST
LOW PROFILE SUSPENSION SEAT
CONTINUED
REF
NO  PART NO DESCRIPTION PART NO DESCRIPTION ary
69 * Hex Nut M8 x 1.25 LK 1 92 6222078-001 Low Profile Damper Kit
70 * Washer 1 93 6222079-001 Heavy Duty Damper Kit
71 6222135-001 Seat Tilt Replacement 94 * Bearing Multilube 2
72 Tilt Rod Weldment 1 & 95 * Washer Flat 2
73 Tilt Knob 1 96 * Hex Nut 2
74 Bracket Tilt Rod 2 97 Bolt 2
7% Bracket Tilt Rod 2 98 Standard Damper 1
7% * Slide Block Seat Tilt 2 99 6222084-001 Air Spring Kit
77 6222165-001 Slide Rail Kit 100 * Screw 2
78 * Slide Rail 2 & 101 * Air Spring Assy. 1
79 Screws 8 3 102 6201571-001 Upper Plate Weldmant 1
B0 * Nuts | 103 6065662002  Outer Lever Assy. 1
81 6200641-004 Isolator Assy. 104 6106528-002 Inner Lever Assy. 1
82 6222076-001 Susp. Hardware Kit 105 6111111-001 Base Assy. 1
83 * Rubber Bumper 2 4 106 6222138-001 Fore/Aft Restriction
84 * Spacer Roller 2 107 v Restrictor Screw 1
85 * Bearing Multilube 2 | 108 6222163-001  Air Valve Kit Assy.
86 * Bearing Block 4 & 109 * Pod 1
87 Screw Cap M8 x 20mm 6 & 110 * Air Lumbar Valve 1
88 * Bolt Shoulder M8 x 1.25 2 111 Air Valve 1
8 Block Slide 4 112 * Jumper Loop 1
%0 Stop Block Assy. 2
91 Nut Hex M8 x 1.25 LK 2

EXCEPT AS NOTED, KITS CONTAIN ALL ITEMS DENOTED BY ASTERISK LISTED BELOW
EACH KIT PART NUMBER.

> SEE YOUR DEALER OR BOSTROM AUTHORIZED DISTRIBUT
SUSPENSION COVER OR COVER PAD KIT PART NUMBERS
SEAT.

OR FOR UPPER, ARMREST,
APPROPRIATE FOR YOUR

REVISION:
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, BOSTROM AIR SUSPENSION SEAT | VENDR
TALLADEGA SERIES FIGURE 02
o et

COMFORT ADJUSTMENTS -/

After instaliction the following comfort adjustments
can be made to ensure the best performaonce.

) S

A B C D E F

C — BACK ANGLE
ADJUSTMENT
Lean forward slightly
to remove pressure
from seat bock,
hold handie
reorward to adjust
to ony position
within range.

E — LUMBAR ADJUSTMENT
Rotate knob forward to
increase or rearward to

decrease the support in F — OPTIONAL
the lumbar aorea. AIR LUMBAR
ADJUSTMENT

(UPPER AND LOWER)
To increase lumbar

support press control
valve forward.

To -decrease lumbar

support press control
valve rearward.

To roise seat, push
the air valve lever
upwards. To lower
seat, push the air

" A — WEIGHT AND HEIGHT
I/ ADJUSTMENT

B — FORE AND AFT SEAT
POSITION ADJUSTMENT

FORE AND AFT ISOLATION
Hold lever to left to
adjust seat position
forward or backward.
Isolation is provided
when lever is in center

(straight forward) position.

To lock out move lever
to right.

D — SEAT CUSHION
TILT ADJUSTMENT
Rotote seat tilt
knob to decrease
or increase seat
tilt.

volve lever downwards.
When adjusted properly
ond under normal driving
conditions. The seat
should not top nor
bottom against the end
fimits of the vertical
trovel. Adjusted height
position should aide
drivers visibility and
vehicle control.

REVISION:
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CONCRETE PLACING TALLADEGA SERIES FIGURE 02
EQUIPMENT , PAGE 07

Air Spring Assembly (101) Slide Rail (77) Replacement
Removal/Reassembly
1. Remove seat/back assembly (24). NOTE: See
_ Seat/Back Assembly Removal/Reassembly
Remove complete seat assembly from vehicle. procedure.
1. Fill air spring assembly (101) so that seat is at 2 Once seat/back is removed, slide channel assembly
maximum height (see comfort adjustments). (81) to the rear. Remove front screws (79) and
. . nuts (80). Carefully, move channel assembly (81)
2. Block suspension up with a spacer placed between to the front. Remove screws (79) and nuts (80).
the base riser (105) and the upper frame (102).
3. Remove top screws (79).
3. Release air pressure from air spring so that seat is
supported by spacer (see comfort adjustments). 4. Remove and install one slide rail (78) at a time.
4. Disconnect air line (51) from air spring assembly 5 Install new screws (79) and nuts (80).
(101) by loosening air fitting and pulling air line out
of fitting. 6. Reassemble seat/back assembly (24).
5. Remove top and bottom screw from air spring (101) .
and remove air spring assembly from suspension
assembly.
6. Position air spring so that fitting at bottom of air
spring (101) is toward the front of the seat. Install
screw (100) into bottom of air spring (101).
7. Torque screw (100) at bottom of air spring
assembly (101) to 10.0 +/- 1.0 ft.-Ibs.
8. Install screw (100) at top of air spring assembly
(101) and torque to 6.0 +/- 1.0 ft.-Ibs.
9. Reconnect air line (51) to fitting in air spring
assembly (101) by pushing air line into fitting and
tightening fitting.
10. Fill air spring assembly (101) (see comfort

Damper Replacement (98)

Seat need not be removed from truck.

1.

REMOVAL / REASSEMBLY

adjustment) and remove spacer block.

Be sure suspension is at maximum height. Add air
if needed (see comfort adjustment).

Move channel assembly (81) to full frontward
position to gain working room.

Remove shoulder bolts (97) and hex nuts (96).
Remove damper assembly.
Install new damper with flanges of bearings to the

outside of the suspension. Add thrust washers (95)
and install shoulder bolts (97) and hex nuts (96).

REVISION:
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REMOVAL / REASSEMBLY

Suspension Rebuild Bearing/Slide
Block Replacement

Bleed all air from supply line. Disconnect air supply
line to seat. Using air valve, exhaust ail air from air
spring. Remove complete seat assembly from
vehicle.

Remove seat/back assembly (24) from suspension
per procedures shown.

If seat assembly has a suspension cover (45),
remove along with fasteners (43), after removing
ICP bracket (41) and cap screws (40).

Block suspension up with a spacer placed between
the base riser (105) and the upper frame (102).

Disconnect air line (51) from air spring assembly
(101) by loosening air fitting and pulling air line (51)
out of fitting.

Remove top and bottom screw from air spring (101)
and remove air spring assembly from suspension
assembly.

Remove damper assembly (98) by removing
shoulder bolts (97) nuts (96) and washers (95) (see
procedure for damper replacement).

Remove cap screws (87) from upper front bearing
blocks (86) and lower rear stop block assemblies
(90).

Remove upper plate weldment (102) by lifting and
sliding it forward until bearing blocks (86) can be
removed from cutouts in channels on upper frame
(102). Then slide channel rearward, until slide
blocks (89) can be removed. Be careful not to
pinch fingers in lever assembly.

Remove cap screws (87) from lower front bearing
blocks (86) and slide lever assemblies (103 and
104) forward until bearing blocks (87) are removed
from channel on base (105). Then slide lever
assemblies rearward until slide blocks (89) are
removed from channel. Be careful not to pinch
fingers in lever assemblies.

. Remove shoulder bolts (88) and nuts (S1) from

pivots of lever assemblies (103 and 104) and
inspect. Replace if worn.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Replace bearings (85) at pivots on lever assembly
(104) by pushing the old out and pressing in new.
Flange of bearings (85) should be on outside of
lever assembly (104).

Reassemble reverse order. Torque pivot shoulder
bolts (88) to 20.0 +/- 2 ft.-Ibs.

Put new bearing blocks (86) and slide blocks (89)
on levers with beveled surfaces outward and slide
levers with blocks into channel on base riser (1035).
Torque screws (87) to 30.0 +/- 3.0 ft.-Ibs.

After putting bearing blocks (86), spacers (85) and
slide blocks (89) on levers, slide upper frame
assembly (102) over blocks. Line up screws (88)
with bearing blocks (86) and torque screws (87) to
30.0 +/- 3.0 ft.-Ibs.

Manually move suspension up and down to make
sure there are no clearance problems. Be careful
not to pinch fingers in linkage.

Block up suspension and reinstall air spring
assembly (101). Torque upper screw (100) to 6.0
+/- 1.0 ft.-Ibs. and lower screw (100) to 10.0 +/- 1.0
ft.-lbs. (see procedure shown for air spring
reassembly).

Reinstall damper assembly (98) with washer (95)
and nuts (96) (see procedure for damper
replacement).

Reinstall suspension cover (45) and ICP brackets
(41) if removed (see step #3).

Install assembly (24).

Seat/Back Assembly (24)
Removal/Reassembly

Adjust the seat upper to most rearward position and
remove two nuts (37) and flat washers (36) from
underside of channel assembly (81).

Remove two shoulder bolts (38) from channel
assembly (81).

Reverse procedure to reassemble.

o/
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REXROTH A2F HYDRAULIC PUMP MOTOR

A2F

. Baureihe/Series 6.1

NOTE

Pretested and preassembled Original-Hy- N s NN
dromatik-subassemblies make quick and REXROTH

successful repairs possible.
Should it be necessary to carry out '
repairs with individuil components, our Hydromatlk GmbH
experience shows that only Original-
Hydromatik-seals, retaining rings, and
bearings should be used. Basically, these
should be changed when ever a unit is
stripped down, as useful life still re-
maining cannot be visvally determined.

In addition, it would be dissapointing to
spoil a well done repair by including
marginally cheaper components.

Giving us the unit type and fabrication
number when ordering components will mean
that you receive them quickly.

Repairs are simple, but we recommend you
take advantage of our training in order
to acquire the necessary special know-—
ledge. This applies also to specialists
whom we ale always pleased to meed again
to explain the repair of newly developed
products.

REVISION:
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External seals

Rotary group, mechanical part; with sealkit,
completely adjusted.

on

Lo VO

S2.S 3

S22 S
e Y

Rotary group, hydraulic part; with sealkit,
completely adjusted.

adjusted.

Rotary group, complete; with sealkit, completely

CONTENTS

Seal sets/Sub-assemblies
Notes/Section

Drive Shaft/Seal

Cover Plate/Seals
Removal of rotary group
Examination (notes)
Installing rotary group
Special equipment/Torques
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Shaft seals

Remove protective cover. If keyed shaft,remove
key.

Free circlip and remove.

Prise off front cover.

Visual check
Shaft seal (1), Cover (2), drive shaft (3),
housing (4), O-ring (5).

Remove o0ld shaft seal.

REVISION:
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shaft seals

Press in the shaft seal ring to the correct position
with a suitable sleeve.

If the shaft is deeply grooved, insert shim
behind seal.

Fit new O-ring, ensure it is a snug fit. Grease
O-ring and lips of shaft seal.

Fit circlip using a punch.

Check that circlip is well seatedg.

REVISION:
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)

SCrews.

Mark position of cover plate (arrowed). Remove

-

Swivel port plate on locating pin and lift off.

Note position of locating pin. (arrow).

(Viewed on spherical
surface.)

Pump, clockwise rotation.

Pump,
spherical surface,

anti-clockwise rotation. (Viewed on

REVISION:
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Cover plate/seals J

VENDR

P S 16
e
Motor, bi-directional. (Viewed on spherical
: surface.)
(00)]
17
Visual check
O0-ring (1), Groove (2), Plate (3).
18 ﬁ
Lightly grease and fit O-ring.
19
Assemble port plate to original mark {(11),noting
position of port plate (14-16}. See notes
fitting control plate.
20 W
CEE ——] j
/éi%
e \\ Tighten screws using torque wrench. See p. 14
_ for setting.
?\33\1,)% \\ .
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Removal of rotary group

Remove cover plate (page 6). Rotate control
plate to remove.

Remove front cover (page 4).

Remove shim(s).

Remove rotary group with extractor. (See fig.
50) .

Remove retaining plate. The screws are held by
loctite.

REVISION:
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Examination notes

T sy -
et =t e b e
J,_u.—_u-_—.-h -

Drive shaft

1.) Free of corrosion or erosion, no damage to
splines or keyway.

2.) No trace of wear, free of scratches (p. 7).

3.) Cups free of scratches and no pitting.

]

2
] 27
[ Y -
era.--.l _ y " .
o ) 1.) Axial play of piston.
2.) Spigot.
28
’/‘ |
joyes shooloipid oo -1 1]
A== e’ == --# Piston
A i Free of scratches, no pitting (do not dismantle
T - tilt).
29
Centre pin
1.) Free of scratches, no pitting (do not dis-
mantle - tilt).
2.) Free of scratches.
30

Retaining plate
Free of scratches, no wear.

REVISION:
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Examination notes

31
Cylinder block/Control plate
1.) Bores unscratched, and not worn.
2.) Faces, smooth and even, no cracks or

scratches.

3.) Min. hardness 700 HV 10.

32
Housing
No damage or wear where bearings fit.

33

OO

Only exchange piston as a complete set. When
changing other components, re-calibration is
required.

34
Exchange cylinder block and control plate as
a pair.

35
Insert centre pin with retaining ring.
Correctly fit retaining plate.

REVISION:
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Installing rotary group

36

Apply loctite sparingly to screws only.

37
Heavily grease and fit spring pad and Belleville
washers (using screwdriver).
38
Make sure all parts are fitted in correctly!
Note:
A2FO - Pump- 4 Belleville washers/ Spring pad
A2FO-Pumpe AZFM- Motor 22FM - Motor- 6 Belleville washers/ Spring pad
AZFO-Pump A2FM- Motor
39
Fit pistons in bores.
40

Press pistons firmly into cups with cylinder
block held in central position.

REVISION:
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Installing rotary group

41

Swivel cylinder block to max. It fouling occurs
fig. 40.

42

Is new shaft seal fitted? (comparisons fig 7).

43

Heat the housing to go°c.

44

Fit pre-heated housing up to stop.

45

Re-position.

REVISION:
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Installing rotary group ‘J

46

Insert shims and assemble to figs. 7 - 10.

Pull the rotary group against the cover plate.
Check that the cover plate cannot move!

Completely assemble to figs. 18 ~ 20.

Seal connections to protect against dust.
Corrosion proctection (internal/external).
Assembly complete.

Extractor for rotary group (fig. 24).
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Tightening torques
Anziehdrehmomente fiir Schaftschrauben Tightening torques for shaft bolts
(Metrisches ISO-Regelgewinde) (Metric ISO Standard Thread)
! ; Festligkeitsklassen ! Strength Classes
Die nebensiehenaen Werte fir I:n- . Gewinde: 88 | 109 1 129 The values for tightening torques shown | Thyead 88 | 108 1 129
ighorghmomente elten nur {or - : i I ; . 7 " -
;chahschrauben m:lgmemschem 150- groBe | Anziehdrehmoment (Nm) :,:‘,,:‘en::::: ,a:oyas’x:::a'{;c:;,s::::::: Size | Tightening Torque (Ib.f)
Regelgewinde und KoplauflagemaRen i M3 : 13 16 1.9 head suppon surace dimensions in ac- : M 3 | 08 1.2 1.4
nac” DIN 912. DIN 931 und DIN933. 1 M4, 29 ' 44 4.9 cordance with DIN 912, DIN 831 and. M4 | 2.1 3.0 36
Aufierdem geften dese Wene nur for C M5 ! 6 | 85 10 DIN 933. These values are also valid[ M5 4.4 6.3 7.4
leich: oder nicht gedite. unbehanaetie | 14 6 ! 0 14 17 only for light or unciled. unirealed surfa- M6 7.4 10.3 12.5
Obeflachen, sowe nur bei Verwen- 1 M8 25 36 41 ;e as well as for use only with torque- M8 18.4 258 0.2
dung von Drehmomem- ungd Krafipe- Mo 49 ‘ 69 83 indicating wrenches and lorce limiting . : b
grenzungsschiisseln J 1o0ls. M 10 36.1 50.9 61.2
| M2 86 | 120 145 M 12 634 | B84 | 106.9
| M4 135 | 190 230 M 14 99.5 | 1400 | 1695
I M8 210 | 295 | 355 M16 | 1548 | 2174 | 2616
| M8 290 1 405 485 M18 | 2137 | 2085 | 3574
{ Mao 410 | 580 690 M20 | 3022 | 4275 | 5085
| Ma22 550 | 780 930 M22 | 4054 | 5749 | 685.4
S 7101000 | 1200 M24 | 5235 | 7370 | 8844
M 27 1050 1500 | 1800 M27 | 7739 11055 | 1326.6
| M30 1450 | 2000 | 2400 M30 | 1068.7 [1474.0 | 1768.8
Anziehdrehmomente flir VerschluBschrauben VSTI Tightening torques for locking screws VSTI
(Metrisches Feingewinde) (Metric ISO fine thread)
GewindegréBe | Bezeichnung Anziehdrehmoment (Nm) Thread Size Designation Tightening Torque (Ib.1)
MB8x1 j VSTIB x1 -ED/SA =5 MB8x1 VSTIB x1 -ED/SA =4
M10x 1 | VSTIOx1 -ED ~ 10 M10x1 VSTI10x1  -ED =7
M12x15 l VSTI12x15 -ED = 20 Mi12x1,5 V8TI12x1,5 -ED = 15
Midx15 . VSTH14 x1,5 -ED . = 30 M14x1,5 VSTi14x15 -ED =22
M1gx 15 VSTi16x1,5 -ED/SA =~ 30 M16x1,5 VSTI16x1,5 -ED/SA =22
M1i8x 15 VSTI18x15 -ED/SA = 40 M18x1.5 VSTI18x 1,5 -ED/SA =29
M20x 15 VSTi20x 1,5 -ED/SA = 50 M20x1,5 VSTI20x 1,5 -ED/SA ~ 37
M22x1,5 VSTI22x15 -ED = 60 M22x15 VSTI22x1,5 -ED : = 44
M26x1.5 T VSTIB x 15 -ED/SA = 70 M26x1,5 VSTI 16 x1,5 -ED/SA = 51
M27x2 VSTi27x2 -ED = 80 M27x2 V8TI27x2 -ED ~ 66
M30x15 VSTI30x 1,5 -ED/SA = 100 M30x1,5 VSTI30x 1,5 -ED/SA =74
M33x2 VSTI33x2 -ED/SA = 120 M33x2 VSTI33x2 -ED/SA =~ B8
M42x2 VSTI42x2 -ED/SA = 200 M42x2 VSTI42x2 -ED/SA = 147
M48x2 VSTI48x2  -ED = 300 Md4gx2 VSTI48x2 -ED = 220
Anziehdrehmomente fiir Seal-Lock Bundmuttern Tightening torques for seal-lock nuts
(Metrisches ISO-Regelgewinde) (Metric ISO-Standard Thread)
i Festigkeitsklassen Strength Classes
Die nebensiehenden Werte fir An. ;| Gewinde 8.8 l 109 | 129 The values for tightening torques shown | Thread 88 | 109 | 129
ziehd-ehmomente getien nur fir Seal | grafe Anziehdrehmoment {Nm} in the table are valid only for seal-lock- | gize Tightening Torque (Ib.ft)
Lock Bundmumern der Festigkeits- 1 Ve 0] nuts of the strength class 8.8 and with M6 74
klasse 8.8 mit metrischem 1SO-Regel- 4 M8 2 | metric ISO- standard thread. M8 162
gewinde, i l | )
' 'M10 40 l i M 10 29.5
M 12 69 | ‘M2 50.9
i M14 110 | 'Mra | e1s ’
M 16 170 | ‘M6 | 1253 | |
Anziehdrehmomente fiir Linsenschrauben mit Kreuz- Tightening torques for cross-slotted lens head screws
schlitz DIN 7985 DIN 7985
(Metrisches ISO-Regelgewinde) (Metric 1SO-Standard Thread)
! Festigkeitsk!assen ‘ ! Strength Classes
Die nebenstehencen Were fir An-  Gewinde 88 109 ! 129 The values for ughtening torques shown Thread | 88 ] 10.9 129
2ziehcrehmomente geften nur fir Lin- groBe Anzigndrehmoment (Nm) in the table are valid only for cross-siot- | size | Tightening Torque (fb.f1))
senschrauben mit Kreuzschlitz DIN M3 '] ted lens head screws DIN 7985. of the W3 “ 08 T
7985 der Festigkensklasse 8.8 mit R ’ . strength class 8.8 ang with metric ISO- | ! o
meinschem 1SO- Regelgewinde. ‘M4 28 | / / standard thread, : R |
M5 6 M5 1 as !
M6 0ol / iMs | 74
M8 25 / ( ' M8 18.4
I M0 49 ' (M10 | 36 |
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General advice

Make yourself familiar with the equipment of the
machine.

Only operate the machine if your are completely
familiar with the operating and control elements as
well as the functioning of the machine.

Use your safety equipment like helmet, safety shoes
and hearing protection.

Make yourself familiar with your working field.

Only operate the machine for its intended purpose.

Please observe the guidelines of the Professional
Association and the machine manufacturer.

Before starting

Observe the operating instructions before starting.
Check the machine for remarkable faults.

Do not operate the machine with defective instruments,
warning lights or control elements.

All safety devices must be in a secure position.

Do not carry with you movable objects or secure them
to the machine.

Keep oily and inflammable material away from the
machine.

Before entering the driver's cabin, check if persons or
obstacles are beside or beneath the machine.

Be careful when entering the driver's cabin, use
stairs and handles.

Adjust your seat before starting.

Start

When starting all operating levers must be in "neutral
position".

Only start the machine from the driver's seat.

Check the indicating instruments after start to assure
that all functions are in order.

Do not leave the machine unobserved when the motor
is running.

When starting with battery connection cables connect
plus with plus and minus with minus. Always connect
mass cable (minus) at last and cut off at first.

Attention

Exhaust gas is dangerous. Assure sufficient fresh air
when starting in closed rooms!

Hydraulic equipment
1. Hydraulic equipment is standing under high pressure.
A High pressure fluids (fuel, hydraulic oil} which

escape under high pressure can penetrate the
skin and cause heavy injuries.

Therefore immediately consult a doctor as other-
wise heavy infections can be caused.

. When searching leakages use appropriate auxiliary

devices because of the danger of accidents.-

. Before working at the hydraulic equipment, lower

pressure to zero and fower working arms of the
machine.

. When working at the hydraulic equipment, absolutely

stop motor and secure tractor against rolling away
(parking brake, shim)!

. When connecting hydraulic cylinders and motor pay

attention to correct connection of hydraulic flexible
hoses.

. In case of exchanging the ports, the functions are

vice versa (1. ex. lift-up/lower) - danger of accidents!

. Check hydraulic flexible hoses regularly and replace

them in case of dammage or wear! The new hose
pipes must comply with the technical requirements
of the machine manufacturer!

A Orderly disposal or recycling of oil, fuel ang filters!

REVISION:
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TECHNIK

. STANDARD SPECIFICATION

Portable transmitter with two reclaceable 7,2 volt NiCd batteries, halter and waist straps

Receiver with 4 fastening angles (PNMN-BUS-5)

1
|
B Receiver with NBB adapter plate for fastening purposes {Only PNN-BUS-3)
|
® Multipole connecting cable for the receiver, to your specifications

|

Automalic battery charger with charging adapter (rapid charging in three hours)

The actual delivery specification is as detailed on the confirmation of arder or the delivery note accompanying the
goods!

2. SAFETY PRECAUTIONS

Even if you are accustomed to working with radio control systems, read these operating instructions without fail
before using this equipment. Only this document contains the latest information relating to your NBB radio control
system.

Please refer to the accompanying registration documents for the explanatory notes on obtained an operating cermit. Obsarve
all applicable work-safety and accident prevention regulations without fai. Only fully trained, authorized personnel may use the
NBB radio control equipment. Components, etc. built into the NBS equipment for safety purposes must be regularly inspected.
{See point 6 of this instruction)

“the NBB radio control unit develops a fault, it must be shut down immediataly. The transmitter should be swit-
ched off with the EMERGENCY-OFF switch. The connecting cable must be disconnected from the crane connecting
socket (terminal) on the receiver. The repair of the equipment must not be carried out other than by NBB or an
NBB authorized technician.

Failure to observe these recommendations will put both you yoursalf and others at risk. Under these circumstances, NEB re-
scinds the guarantee and any other form of liability. This radio control unit is designed exclusively for the contral of construction
machines and industrial plants. Only under these conditions are the safety systems (EMERGENCY-OFF, zero setting) fully effect-
ve. No other form of use is permitted. Any non-observance of this condition will relieve NBS of all liabifity.

Nano, Nano-$-A2-HC Nano-Vario

REVISION:
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Nano, Nano-$-A2-HC Nano-Vario

3. TRANSMITTER

To make the unit ready for use, insert the battery into the battery com-
partment. To remove the battery, depress the pin and push out the

battery. The power supply to the transmitter is activated with the EMER-
GENCY-OFF switch (when depressed, the EMERGENCY-OFF switch can also
be securzd by removing the key cap). The green LED on the transmitter
control panel must flash regularly. Commands can now be input by means
of the controls. The operating period with a charged battery is approx-
mately 8 hours with the transmitter in continuous use. When the red 'Bat-
tery® indicator lamp lights up, the battery is nearing exhaustion.

The transmitter can be operated for approximately 15 minutas more in this
condition. During this time, bring the crane to a safe positicn and install a
new battery.

Removal of the battery inerrupts the radio link. As a resuit, the master
switch for the crane must be switched on again.

Charge the discharged battery with the charger supciied.

4. BATTERY CHARGER

The red indicater lamp incicates that the battery charger is ready for use.
Flace the battary in the charging well; it will now be charged. When the red
LED goes out, the charging procass is concluded. No harm will come to
the battery if it is left in the charger beyond the required charging time.

Do not use the charger other than in dry rooms having a min-max
temperaturs range of 0-4Q°C, A charged battery is a concantrated
energy source. Never store a charged battery in a toolbox or simi-
lar where it could be short-circuited by metal components (even a
key in your trouser pocket can cause a short circuit).

5. RECEIVER (PNN-BUS-3 and PNN-BUS-5)

The receiver is connected to the crane with the muiti-pole connecting cakle
supplied. Please obsarve the instructions issued by the crane manufacturer.
The power supcly to the receiver is generally effected by way of the con-
necting cable.

m [n general, an earth lead is required in the case of cranes which
have not previously been operated under radio control. Failing
this, the receiver electronic circuit will not receive any power
supply.

Take care to ensure that the operating voltage of the recsiver
complies with the slectrical specifications of the crane.
The applicable operating voltage is specified in the supplement.

-’
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m Never exposa the receiver to a high pressure cleaning jet.
This also applies to the transmitter.

B The receiver should always be fixed
vertical at the outside panel of
the switching cabinst.
The antenna shouid reach
over the top of the panel.

RIGHT =

— Mountmg possibilities of the PNN- BUS 3
or of the PNN-BUS-5.

PNN-BUS-5

6. OPERATING THE SYSTEM
Safety equipment in the NBB radio control system:

In the transmitter:
N EMERGENCY-OFF switch with automatic disconnection from the power

supply
B Automatic zeroing
In the receiver:
Duplicated 2-channel evaluation of the EMERGENCY-OFF signal
Automatic zeroing when switched on again after radio signal interruption
W Inhibition of radio control commands at the relay level if EMERGENCY-
OFF circuit defective.

To ensure troublefree operation, obsarve the following operating instructions
precisely. Subject to the transmitter being in operating condition, the crane’s
master switch can only be switched on provided no command transmitter is
actuated. The necessary command for this purpose is initiated by the
‘ON/HCQTER® button~This activates a warning signal on the crane. After the
crane has been switched on, this button serves for the subsequent activat-
on of the hooter as required by safety at work regulations.

if the NBB radio control unit remains unused for a prolonged period,
we strongly recommend that the battery be charged from time to
time (approximately every four weeks). This will prevent it from be-
coming discharged and will prolong its working life. If an extended

period of disusa is intended, we recommend that the battery be re- CTY S A ,-:,-,-> —~ N
moved from the transmitter. \"\'lf‘\ :)J = &= (Q/" @’/’ @
S ¢ 5 2r b 3% 2
Changing the frequency: é 5 S p s ° § Z é E
3 G g2 go os
To change the frequency, hcld down the *ON/HCCTER" buttcn while Z = § s £2
simuftaneously operating the "FREQUENCY CHANGE' button until the o } =~
hccter sounds. (Please observe the accompanying registration con- [ w 1 ;
ditions, see page 5, peint S). FREQUENCY CHANGE ©
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Activate
programming mode

S
S

Select
analog function

T

Save
"contact point”

=

Save
maximum
speed

11

NS

Program opposite
direction ?

ol |\(r\>ri
gl (Y )|

End
programming mode

Programming
of next function ?

<@7 LYe 51> [

The control is ready to operate.

Mounting the key cap on the rotary
switch opposite the battery compartment
and then turning this switch activates the
programming made.

To determine which analog function is
to be programmed, it is sufficient to
briefly turn the appropriate master
switch fully in the direction of this
function.

The master switch is now turned until the
required "contact point’ {less than 50% of
the master switch tuming range) is re-
ached. To save this value, the *SAVE’
{"ON/HORN") key must be pressed at this
position.

The upper initial value is saved by turning
the master switch (further than 50% of
the master switch turning range} untii the
maximum speed of the function is re-
ached, and then pressing again the *SA-
VE' {"ON/HORN’) key.

The opposite directicn of this function
can then be programmed the same way
immediately afterwards.

if the rotary switch is reset, the pro-
gramming mode is left and working with
this function can commence.

Removing the key cap secures the
ransmitter against inadvertant teaching.

When programming several analog channels consecutively, the programming
function must be left after saving a function, in order to release the next channel for
programming, after turning the programming switch back on by briefly turning the

master switch to the full,

Please note:

No frequency change is passible in the programming mode!

*Please refer to the scope of supply of your facility.

TEACH-IN: Individual Setting of Analog Channels (Basic Setting) at Nano Transmitter .
The output signals of the analog channels can be individually programmed from the transmitter.

SAVE (ON/HORN)

REVISION:
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TEACH-IN: Individual Setting of Analog Channels {Basic Setting) at Nano Transmitter with Potentiometer

Control*.

The output signals of the analog channels can be individually programmed from the transmittar.

Activate
programming mode

~,

Select
analog function

I

Save
"contact point"”

(3

Save
maximum
speed

4

End
programming mode

(7

Programming
*next function ?

TR

/

v

The control is ready to operate.

Saving two different basis settings {optional)* '

If required, the unit can be supplied with two saving options for the basic setting.
These can be selected using an additional kay switch or rotary switch once saved.
For both settings, the individual analog functions must be programmed separataly.

*Please refer to the scope of supply of your facility.

gl !Yesr\/'
TV

i

Mounting the key cap cn the rotary
switch opposite the battery compartment
and then turning this switch activates the
programming mode.

To determine which analog function is
to be programmed, it is sufficient to
briefly turn the appropriate potentiome-
ter fully in the direction of this function
and then back again.

The potentiometer is now turned until the
required “contact paint® (less than 50% of
the potentiometer turning range} is re-
ached. To save this value, the 'SAVE'
('ON/HORN') key must be pressed at this
cosition,

The upper initial value is saved by turning
the potentiometer (more than 50% of the
potentiometer turning range) until the
maximum speed of the function is re-
ached, and then pressing again the 'SA.
VE™( ON/HORN® key. :STE—(
If the rotary switch is reset, the pro-
gramming mode is left and working with
this function can commence.

Removing the key cap secures the
fransmitter against inacvertant teaching.

When programming several analog channels consecutively, the programming
function must be left after saving a function, in order to release the next channei for
programming, after turning the programming switch back on by briefly turning the

master switch to the fuil.,

Please note:

No frequency change is possible in the programming mode!

L PRCGRAMMING

T
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7. FUNCTION CHECKS

Regular function checks of the NBB radio control unit are essential to ensure that operating safety is maintained. In the case of
a single-shift daily operation, we recommend that the checks be carried out once a week. They can be performed with the aid
of the indicator lamps on the receiver, For this purpose, the transmitter must be in operating condition.

o

First, connect only the receiver - the transmitter remains switched off.

Switch on the transmitter by releasing the EMERGENCY-OFF button.

New test the command functicns (always starting at the lowest stage) and check that the crane responds correctly.

In particular, make sure that the danger area is clear of all personnel. Failure to do so may result in an ACCIDENT.
EMERGENCY-OFF check. Press the EMERGENCY-OFF button on the transmitter until it locks. The crane’s master

contactor must drop out after a2 maximum of 1/2 second.

Checking the LEDs of the receiver

B LED1:POWER ON. If the LED does not light up, check the power

supply. If the power supply lead is in satisfactory conditicn, notify @ Q o
your service centre. O]
® LED2: HF AVAILABLE. Remains lit continuously when the trans- % ST
mitter is switched on. i \CE ¢ Y
{not significant in the case of scanner operation). @ @ NCELSESaARY Pus
. LED3: Flashes at regular intervals during fauit-free operation. Freqer P ?
Irregular flashing means that the HF channel is probably disrupted. ' & : Mo ee
In this case, select an alternative channel. y
® LED4: If this LED flashes, the HF channel is disrupted. vt T "
® LEDS5 (Battery operation): state of charge of the battery. T | E
nbb) ®
. G [ ]
— J
8. RATING PLATES
) . ] ) ( »;._c;i SEIGNATICH PNAERS Y.
Rating plates contain the serial number, mode! designation, type of HF  aGLE pecues l )
module and frequency. In the event of a query, please give the serial number | R
without fail, | B
=, Dnm:r;,'
. . A _ XMy
= . T I &9
VRIS N ol
AR -
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9. REGISTRATION

Explanatory notes on obtaining an operating permit for your NBB radio control system will be found in the accompanying regi-
stration documents.

10. MAINTENANCE

The NBB radio control unit is largely maintenance-free, Nevertheless, please observe the following points:
B The EMERGENCY-OFF button must operate freely.

® Keep the unit clean of any contamination from building materials.

N [f any electrical welding is carried out on the crane, discannect the control cable from the recziver,
otherwise the receiver electronics may be damaged.

11. GUARANTEE

All NEB radio control units (transmitter, recaiver, battery charger) are guaranteed to operate satisfactorily for a period of six
months from the date of sale. The terms of the guarantee include parts and labour. Transpart costs are the buyer's responsibili-
ty. The following are excluded from the guarantee: wearing parts, relays and batteries. The guarantae does not cover damagse,
accicental damage, negligence, improper use, non-adherence to operating conditions, the non-cbservance of operating, testing
and servicing instructions, or repairs or madifications to the unit nct authorized by NBS.

NBEB will not be liable for consequential damage. It reserves the right to effect repairs or reclacaments at its own discretion.

12. ACTION IN THE EVENT OF A FAULT

Do not continue to work with a defective NBB radio centrol unit. Even a minor defect in the first instance may eventually lead to

a major fauit!
Do not try to repair the NEB radio control unit yourself. In the event of a fault, please notify your cealer or contact us!

@i
WADE (N CERMANY
@ @ MOCEL CE JGNANON: PNN-2US-3
SERIAL HO.:

HF \MopuLE PCEM4)
FREQENCY: BAND ¢

§ ALO9
I sonje

K Avg

SERIAL %0,
t HF MOCLE PCEMAS
' FREQLENCY: BAND F J

oo
i ; ecofce

{ MCCEL 22 IGNATICN: PNN-US- " .
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CONTROL CABLE CONNECTING PLAN

RECEIVER

Terminal strip no .

Function:

Terminal strip
o plugsocket:

Power supply 12VDC , >
Power supply 0VDC GND 9 , >
Common 2 5
Emergency stop 3 5
Common 4 , 5
Engine r.p.m. ,,-, S | >
Engine r.p.m. .-, 6 P>
Common 7 -
Horn 8 . :
Common 10 s J
Engine r.p.m. + 11 5 E
Common 12 , 5
Pump ow/off 13 L
Pump for. 14 ‘ >
Pump rev. 15 N
Common 16 5
Engine start 17 S
Engine stop 18 >
19 L
0 i
n i,
Common 22 >
B,
24 F g
«0*-position joystick 25 N | d
Common 26 >
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12V 1.4A

BOSCHERT
12V 1.4A

BOSCHERT

12V 200mA

BOSCHERT

12V 1.4A
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o o e g
: Boom 1up 34 E :
[ H
: Boom 1 down 33 E - ;
[ !
:_Rotate right 32 E 5 I
[ t
. Rotate left 31 i i
e ;
: Boom 3 down 30 E N ;
| B :
: Boom 3 up 29 E :
[ H
: Boom 4 down 28 E - ‘
[ I :
: Boom 4 up 27 5 i
1 2 :
Gnd 9 : t
|
12V DC 3 P .
—
: i
] H
1 !
i i
| i
1 H
] H
i i
; i
: Pump speed (Poti) 37 i |
E
—_— l i
I~ i
[ :
] H
— 1 :
| o i
I H
1 H
— 1 t
[ i
- H
1 i
— I i
| >
i H
— - ?
[ f
: Boom 2 down 36 ’: - :
[ H
: Boom 2 up 35 E |
I
Gad 5 f
|
12V DC 3 !
[F—
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NANO: Board E-ANO4A2V1/1 TEACH-IN*

DIL switch (SW2) for setting various transmission characteristics:

R

Characteristics
linear or non-linear

100%

Reaction

Setting for linear characteristic

Setting for non-linear characteristic

g
=
-
1.

Characteristics in
Teach-In mode

ected max. value
P

Characteristics after

Teach-In mode

100%

TECHNICAL SUPPL

OooaLrorari

st switch range . 1008

100%

-

H

n H N ]
] I
:

=

M

100%

JIULEY

aster switch range 1008

*Please refer to the scope of supply of your facility.
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Teaching of the function "PUMP SPEED":

In case of teaching the function "PUMP SPEED" the rotary
switch has to be set from minimum to maximum and back in

order to release this function for programming.
This function is to be programmed at last.

Teaching of the additional functions:

Before the programming-mode is activated the rotary switch
for the function "PUMP SPEED" has to be set to less than 50%
(best minimum or left-hand position).

Apart from that the programming is according to the
advice in the operating instructions.

TECRINICAL DATA

Operating ambient temperature 20 t0 +85 °C

Insulation class - Protection IP &5

TRANSMITTER Wars, faro-Varss, Nawo- SA2.40
Transmission frequency range 400-477 MHz, 25 mW FM

The use of synthesizer technology permits fraquencies to be selected in accordance
with the appropriate waveband for the country of use,

Low frequency modulation FSK signalto CCITT V.23
Data repetition rate about 60 ms
Baud rate 1200 baud (bits per sec.)
Range 300upto 1000 m
Power input about 60 mA
RF ouput 25 mwW

Weight (withaut battery) : Size (LxW x H}
Pocket 0,4 kg 8,7x3,5x18,2¢cm
Nano 0,8 kz 17.,5x12,6x12,2¢cm
MoL 1,5kg 28,3x14,4x16,7¢cm

REVISION:
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RECEIVER PNNBUS3 PUN-BUS s
Reception frequency range 400-477 MHz

Data security:

Generates a CRC code with a Hamming distance = 4. Generates a neutral position
Addressing of each transmitter with its own, unique combination

(32768 possible combinations). Parity - Bit parameters with addressing.

Data reception security:

2 diversitary evaluators {1 hardware evaluator, 1 software - controlled evaluator).
CRC. EMERGENCY OFF and neutral position bits. Restart inhibitor if EMERGENCY OFF
relay defective.

gontact loading for EMERGENCY OFF and commands.

max. switching voltage 250V
max. switching current 6A
max. switching power~ 1000 VA

Weight Size (LxWx H)
PNN-BUS-3 3,0kg 306x18,1x13cm
PNN-BUS-5 4,7 kg 36,4x28,3x152cm
BATTERY
Pocket / Nano 7.2Y/0,6 Ah
MOL 9,6V /0,6 Ah

CHARGING UNIT
Operating voltage 80V -270VAC
8v-50vDC

REVISION:
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2.6 Motor Features

2.6.1 Motor Loop Flushing Valve and Charge Relief Valve

2.6.2 Variable Motor Displacement Limiters
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7. Troubleshooting
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7.2 System Operating Hot
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1. Introduction

1.1  Use of This Manual

This manual includes information for the normal
operation, maintenance, and servicing of the Series
90 family of hydrostatic pumps and motors. The
manual includes the description of the units and their
individual components, troubleshooting information,
adjustmentinstructions, and minor repair procedures.
Unit warranty obligations should not be affected if
maintenance, adjustment, and minor repairs are per-
formed according to the procedures described in this
manual,

Many service and adjustment activities can be per-

formed without removing the unit from the vehicle or
machine. However, adequate access to the unit must

1.2 Safety Precautions

be available, and the unit must be thoroughly cleaned
before beginning maintenance, adjustment, or repair
activities. Since dirt and contamination are the great-
est enemies of any type of hydraulic equipment,
cleanliness requirements must be strictly adheredto.
This is especially important when changing the sys-
tem filter and during adjustment and repair activities.

A worldwide network of Sauer-Sundstrand Autho-
rized Service Centers is available should repairs be
needed. Contact any Sauer-Sundstrand Authorized
Service Center for details. A list of all Service Centers
can be found in bulletin BLN-2-40527, or in brochure
SAW (Ident. No. 698266).

Observe the following safety precautions when using and servicing hydrostatic products.

Loss of Hydrostatic Braking Ability

Fluid Under High Pressure

WARNING
When Series 90 unlts
,hydrostatlc drive syste_ ;]
static drive line’ power'ln"any mode, of .opera-
tion (e g. acceleration, deceleration,o ‘neu-:
tral”. mode) may cause a loss of. - hy ]
‘braklng capaclty A braking system whlch is-‘
independent’ of the hydrostatlc transmlssion’
must therefore, be provlded which Is adequate .
to stop and hold the system sho >

dition develop..”

Disable Work Function

WARNING ' :

Certain service procedures may reqmre the
vehicle/machine to be disabled (wheels raised
oft the ground, work functlon disconnected,

etc.) while performing them in orderto prevent:
Injury to the’ techniclan‘and bystanders" feRed

WARNING&";

e ml Wl (el .

Use caution whel de’allng." N

Wi, Eakgs n,,‘n Sol

[Under

fetrate’your skin"causlng serious in]ury This
fluldm : al 0 be hot enough to burn. Serious
fe ) reactions can develop if proper

Flammable Cleaning Solvents

WARNING, . ‘

Some" cleaning solvents are flammable To
avoid possible fire, do not use cleaning sol-
ventsinanareawhere asource of ignition may

be present.
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L

2. Functional Description

This section describes the operation of pumps, motors, and their various serviceable features. It is a useful
reference for readers unfamiliar with the functioning of a specific system.

2.1 General Description and Cross Sectional Views

2.1.1  Variable Displacement Pumps

The Variable Displacement Pump (PV)is designedto
convert an input torque into hydraulic power. The
input shaft turns the pump cylinder which contains a
ring of pistons. The pistons run against a tilted plate,
called the swashplate. This causes the pistons to
compress the hydraulic fluid which imparts the input
energy into the hydraulic fluid. The high pressure fluid
is then ported out to provide power to a remote
function.

The swashplate angle can be varied by the control
piston. Altering the swashplate angle varies the dis-
placement of fluid in a given revolution of the input
shaft. A larger angle causes greater displacement

90000346

V)

Series 90 Vrlable Displacement Pump (P

i i i H Valve Plate Piston Control Piston
which yields greater output tgrque foragiveninput. A Manual Disiacement Contro
smaller angle reduces the displacement per revolu- °
tion and yields greater speed for a given input. Roller Bearing
o)
Input Shaft
| Jnput Shat
e £ S S . 1—_1
O
Charge Pumy Cylinder Block Cradle Swashplate
90000189

Series 90 PV Cross Section
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AR System loop (low pressure)
Displacement control valve
(1 case drain fluid
Heat exchanger .
WQ— - System loop (high pressure)
) Reservoir Bl control fluid
= Vacuum gauge .
j B Suction line
Heat exchanger
n Charge pressure Purqe relief valve
Reversible Muli-fungion Felef Valveﬂam f Fixed displ C
ixed aisplacemen
variable c;::ge, el vaIv}e ey motor i
displacement |
pump Y 722270 (V73877778
o
Rump -
Z e =) \
esiERRiEm=m e i =]
a _reidvave | N
Input Charge pump N
shalt r
N ! i . . Qutput
/ J I\ _Multi-function by shal
Pum g Si ol valve Motor swashplate
swashplate c;{:geion - flushing valve
Pump Motor
90000800
Circuit Diagram for Series 90 PV and Serles 90 MF
The Basic Closed Circuit
The main ports of the pump are connected by hydrau- ~} Case
lic lines to the main ports of the motor. Fluid flows, in —~——— Drain
either direction, from the pump to the motorthen back Line
to the pump in this closed circuit. Either of the hydrau-
lic lines can be under high pressure. The position of T
the pump swashplate determines which line is high
pressure as well as the direction of fluid flow. Input PV Output
\J
Case Drain and Heat Exchanger
The pump and motor require case drain lines to
remove hot fluid from the system. The motor should
be drained from its topmost drain port to ensure the =
case remains full of fluid. The motor case drain can Flow (Bi-directional)
then P_oe connectedtothe lower drainportonthe pump Reservoir
housing and out the top most port. A heat exchanger, l—J 40000803
with a bypass valve, is required to cool the case drain Basic Closed Circuit
fluid before it returns to the reservoir.
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- Functional Description

2.3 Common Features of Pumps and Motors

Speed Sensor

2.3.1 End Caps and Shafts

Series 90 pumps and motors can be supplied with a
variety of end caps and shafts to allow for almost any
configuration. For pumps, end caps are available
with system ports on either side ("side ports") or both
ports on one side ("twin ports"). Motors have end
caps with ports on the face of the end cap (*axial
ports") or both ports on one side ("twin ports"). See
the Series 90 Technical Information manuals (BLN-
10029 and BLN-10030) or the Series 90 Price Book
(BLN-2-40588) for information on available options.
Removing the end cap will void the warranty on a
Series 90 pump or motor.

2.3.2 Speed Sensors

An optional speed sensor can be installed on Series
90 pumps and motors to provide unit speed informa-
tion. The sensor reads a magnetic ring wrapped
about the unit's cylinder. See Sec. 4 to locate the
speed sensorport. See Sec. 8.4 and 9.6 to adjust and
install the sensor.

REVISION:
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2.4 Pump Features

-/

241 Charge Pump

The charge pump is necessary to supply cool fluid to
the system, to maintain positive pressure in the main
system loop, to provide pressure to operate the
control system, and to make up for internal leakage.
Charge pressure must be at its specified pressure
under all conditions of driving and braking to prevent
damage to the transmission.

The charge pump is a fixed-displacement, gerotor
type pump installed in the variable displacement
pump and driven off the main pump shaft. Charge
pressure is limited by a relief valve (Sec. 2.4.2).

The standard charge pump will be satisfactory for
most applications. However, if the charge pump sizes
available for the given main pump size are not ad-
equate, a gear pump may be mounted to the auxiliary
mounting pad (Sec. 2.4.8) and supply the required
additional charge flow. For repairs to the charge
pump see Sec. 9.2.4.

2.4.2 Charge Relief Valve

The charge relief valve on the pump serves to main-
tain charge pressure at a designated level. A direct-
acting poppet valve relieves charge pressure when-
ever it surpasses a certain level. This level is nomi-
nally set referencing case pressure at 1775 rpm. This
nominal setting assumes the pump is in neutral (zero
flow); in forward or reverse charge pressure will be
lower. The charge relief valve setting is specified on
the model code of the pump (Sec. 8.1.1). For repairs
to the pump charge relief valve see Sec. 9.2.3.

2.4.3 System Check Valves

The system check valves allow pressurized flow from
the charge pump to enter the low pressure side of the
loop whenever system pressure dips below a certain
level. This is needed as the pump will generally lose
system pressure due to leakage and other factors.
Since the pump can operate in either direction, two
system check valves are used to direct the charge
supply into the low pressure lines. The system check
valves are poppet valves located in the multi-function
valve assembly (next section).

Charge Pump Components

Case
Drain - 2
Line << Charge Relief
A System
'4—'-? = Check
ry -l Valves
input PV PF
\J Charge
Pump
"\
( *

Inlet Filter 0 J
Reservoir

90000804

Pump Charge System
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2.4.4 Multi-Function Valves

All Series 90 pumps include two multi-function valves.
The multi-function valve incorporates the system
check valve, the pressure limiter valve, the high
pressure relief valve, and the bypass valve in a
replaceable cartridge. These functions are described
separately. There are two multi-function valve car-
tridges in each Series 90 pump to handle functions in
either direction. See Secs. 8.1.2and 9.2.1 for adjust-
ments and repairs.

NOTE: Some multi-function valves do not in-
clude a pressure limiter valve.

90000243

PV showing location of Multi-Function Valves 2.4.5 Pre-ssure Limiter and High Pressure
Relief Valves

High Pressure

5;';:;;32;:‘; Check Valve Series 90 pumps are designed with a sequenged
Poppet pressure limiting system and high pressure relief
valves. When the preset pressure is reached, the
pressure limiter system acts to rapidly destroke the
pump so as to limit the system pressure. For unusu-
ally rapid load application, the high pressure relief

valve acts to immediately limit system pressure by

Pressure Limiter
Housing

Pressure Limiter

Lock Nut —\

Pressure Limiter
Adjustment Screw_\_

Adai? e et cross-porting system flow to the low pressure side of
Prassure :;r::fr the loop. The pressure limiter valve acts as the pilot

90000808 for the high pressure relief valve spool. The high

Cross Section of Multi-Function Valve pressure relief valve is sequenced to operate at

approximately 35 bar (500 psi) above the level that
initiates the pressure limiter valve.

Both the pressure limiter sensing valves and relief

To Controt oy . .
o Conrl f , valves are built into the multi-function valves (see
— Multi-Function Valve
/ above).
Servo Piston = Bypass Hex NOTE: Forsome app//ca'ho'ns, such as dualpath
ﬂ ] Adjustment vehicles, the pressure limiter function may be

Port "A* T

defeated so that only the high pressure relief
valve function remains.

Pon °8*

2.4.6 Bypass Valves

Servo Piston -

Shorge Fressure The bypass valves ("tow") can be operated when it is
: . desired to move the vehicle or mechanical function
L muti-Function vaive when the pump s notrunning. The valve is opened by
90000801 manually resetting the valve position (Sec. 8.1 3).
Circuit Diagram Showing Pressure Control o . .
reult Diagr mMechanls?ms The bypass valves are built into the multi-function

valves (see above).
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2.4.7 Displacement Limiters

Series 90 pumps sizes 042 - 250 are designed for
optional mechanical displacement (stroke) limiters.
The maximum displacement of the pump can be
limited in either direction.

The setting can be set as low as 0° in either direction.

For instructions on adjustment see Sec. 8.1.5.

2.4.8 Auxiliary Mounting Pads

Auxiliary mounting pads are available on all Series 90
pumps. SAE A through E and H mounts are available
(availability varies by pump size). This pad is used for
mounting auxiliary hydraulic pumps and for mounting
additional Series 90 pumps to make tandem pumps.
The pads allow for full through-torque capability.

2.4.9 Filtration Options

All Series 90 pumps are available with provisions for
either suction or charge pressure filtration (integral or
remote mounted) to filter the fluid entering the charge
circuit. (See Sec. 6 for more information.)

Suction Filtration

The suction filter is placed in the circuit between the
reservoir and the inlet to the charge pump. When
suction filtration is used, a reducer fitting is placed in
the charge pressure gauge port (M3). Filtration de-
vices of this type are provided by the user.

Charge Pressure Filtration

The pressure filter may be integrally mounted directly
on the pump or a filter may be remotely mounted for
ease of servicing.

A 200 mesh screen, located in the reservoir or the
charge inlet line, is recommended when using this
filtration option. A non-bypass filter is preferred on all
types of filtration.

AR Y A S IR IO PR T T D Y

¥ FunctionalDescription &

; ;ﬁ;ﬁ»ﬁ?
4

pasrd

PV with Suction Filtration
(No filtration device attached)

PV with Integral Charge Pressure Filtration (left)
PV with Remote Charge Pressure Filtration (right,
filter attached remotely)
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2.4.10 Pressure Override (POR) - 180
Frame Size Only

To Control f The pressure override valve (POR) modulates the
(—— control pressure to the displacement control to main-
NWANNNEE = tain a pump displacement which will produce a sys-

[ Multi-Function Vaive tem pressure level less than or equal to the POR

F setting. For unusually rapid load application, the high
pressure relief valve function of the multifunction

e nex  valves is available to also limit the pressure level.

Pressure
Override
Conlrol Valve

Port "A*

The pressure override consists of a three-way nor-
mally open valve which operates in series with the
e pump displacement control. Control supply pressure
( is normally ported through the pressure override
valve to the displacement control valve for controlling

the pump's displacement. If the system demands a

) shue )
" valve

Pon "B

ARtcey =

[}

— pressure above the override setting, the POR valve
Muli-Function Valve = Charge Prossure _/’ will override the control by reducing the control pres-
Relief Valve 40000502 sure supplied to the displacement control. As the

control pressure reduces, the internal forces tending
to rotate the swashplate overcome the force of the
servo pistons and allow the pump's displacement to
decrease.

Pressure Override - 180 Frame Size Only
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2.5 Pump Control Options

2.,5.1 Manual Displacement Control (MDC)

The manual displacement control converts a mechani-
cal input signal to a hydraulic signal using a spring-
centered four-way servo valve. This valve ports
hydraulic pressure to either side of a dual-acting
servo piston. The servo piston rotates the cradle
swashplate through an angular rotation of +17°, thus
varying the pump's displacement from full displace-
ment in one direction to full displacement in the
opposite direction. The MDC is designed so the
angular position of the pump swashplate is propor-
tional to the rotation of the control input shaft. For
adjustments see 8.2.1; for repairs see 9.3.2, 9.3.8.

PV with Manual Displacement Control

Non-Linear MDC

The non-linear manual displacement control (photo
in Sec. 8.2.2) operates in the same manner as the
regular MDC except that it is designed so the change
in the angular position of the pump swashplate pro-
gressively increases as the control input shaft is
rotated toward its maximum displacement position.
For adjustments see Sec. 8.2.2; for repairs see 9.3.2.

Solenoid Override Valve

PV with Manual Displacement Control and Neutral

A solenoid override valve option (not shown here) is Start Switch
available for MDC. This safety feature will return the
swashplate to zero displacement position when acti-
vated. The valve may be setin either a normally open
ornormally closed mode. Forrepairs see 9.3.3,9.3.4,

Neutral Start Switch (NSS)

The neutral start switch is an optional feature avail-
able with MDC. When connected properly with the
vehicle's electrical system, the neutral start switch
ensures that the prime mover can be started only
when the control is in a neutral position. For adjust-
ments see Sec. 8.2.3.

2.5.2 Hydraulic Displacement Control (HDC)

The hydraulic displacement control uses a hydraulic
input signal to operate a spring-centered four-way
servo valve. This valve ports hydraulic pressure to
either side of a dual-acting servo piston. The servo
piston rotates the cradle swashplate through an
angular rotation of +£17°, thus varying the pump’s
displacement from ful! displacement in one direction
to full displacement in the opposite direction. The
HDC is designed so the angular position of the pump

swashplate is proportional to input pressure. For PV with Hydraulic Displacement Control

adjustments see 8.2.4; for repairs see 9.3.5, 9.3.8.

90000239

90000240
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