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HYDRAULIC POWER SYSTEMS, INC.

500 Atlantic  Kansas City, Missouri 64116
‘ [816] 221-4774

SPECIFICATIONS
H-15 3208 CAT.

Power Unit: General Arrangement Dré.'D-ZSOOT and
: Bill of Material

Engine: o
Caterpillar 3208-210 Diesel
8 Cylinder LT e
3050 RPM - High Idle - NO LOAD - .
210 Horsepower @ 2800 RPM - Full Load- 2300 PSI
2800 RPM Operating Speed

12 Volt Electric System : B
Fuel Capacity - 55 Gallens ’ '
Dimensions: ' '

Length . 96"

Width : 42"

Height 75"

Weight 5500 Pounds

Hydraulic System: Drg. B-4005 Schematic ,

Pump Flow . . . . .. . . .. . ... . 125 GPM
Maximum Operating Pressure. . . . . . . . | 2300 PSI
Reservoir Capacity. . . . . . . . . . .130 Gallons

Air System: Throttle Control - Drg. B-5001 Air Schematjc

Auger Drive Unit: General Arrangement Drg. B-3009
and Bill of Material

Output Speed. . . . . . e e s w e e W 0-60 RPM
Output Torque . . . . . . . . 14,200 Foot Pounds
Dimensions : ;

Length 3"

Width 26"

Height 72"
- Weight 2500 Pounds

Guide Angles for 8x21 Leads and Clip Angles for HP 14 x 102 Beam Pile
Hose Bundle: D-25001  Bill of Material Above
2 Main Power Hoses - 1-1/2" 1.p., 4 Wire High Pressure

1 Case Drain Hose - 3/4" 1.D., 1 Wire Medium Pressure
4 Air Hoses - 3/8" 250 PS.1 Teflon Rubber Covered
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'HYDRAULIC POWER SYSTEMS, INC.

500 Atlantic  Kansas City, Missouri 64116
[816] 221-4774

ASSEMBLY INSTRUCTIONS
H-15. .

Assembly of the H-15 consists of locating the power unit and
auger drive unit, making the hose connections between the two
~units and positioning the remote control panel.

1. The power unit is mounted on a structural tube
skid, so it may be located on the ground near
the crane or affixed to the crane.

2. Position the auger drive unit in pile driving -
leads or on a sufficient guide track to with-
stand the auger torque. :

3. Connect the 3/4" 1.D. case drain hose between
the power unit and the auger drive unit. This
line should always be connected first to prevent
accidental unit operation without proper motor
drainage. ~ :

4.- Connect the two (2) one and one half inch (1-1/2")
I.D. main power hoses between the power unit and
the auger drive unit.

5. Locate the air remote control panel where it will
be most accessible for the operator.

6. Connect the air lines for air pilot supply,
throttle actuation and forward-reverse control.
This will consist of four (4) 3/8" air hoses
between the power unit and the remote control
panel. : , :

8/4/81
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HYDRAUUC POWER SYSTEMS, INC

Kanvgas Civy, Monoum

’t ﬁ] ~Page 1 of 2 |
D-25C0] H-15 Power Unit W/ CAT 3208 ' |
or | Wam M) s g of e o N
1 HPSI 1 | skid/Fuel 55 Gal. Tank = On Cat. B-1013
2 HPSI 1‘ Reservoir . . B-2002 N
3 HPS1I 1 Lifting Bail On Cat. 8;20002
4 - Caterpillar 1 | 3208 - 210 Diesel _
5 Karmazin 1.} 326-018 Coo1er.([5ee #96 fbr Guard) .
6 Cowl 1 § TS25TR Silencer - ) —_
——
7 | cowl 1 | 1525TL sitencer o |
8 | vickers 1| as2svgs0a14-11CC-20 Pump |
79 Parker 1 52RF-20C-MC-15-FH-1 Fiiter (on tank)
10 Ful Flo ] VJ7SP Relief Valve
11 KnappCo 1 K-122-Fuel Cap for ékide/O Ring - Separate
i2 BE GE 1 U30-RY-02Y-LY Control Valve
113 | Hayden 1| K361 Cooler Valve (Thermal)
14 SHur-Start '1 BD Battery | —
15 AMP 2 | 42" Battery Cables
16 Keystone 1 | Fig. 100 SHut-0ff Valve - .
17 Ripley 1 4" Strainef (above Keystone)
18 | wika 1] 213 X 2 1/2* 0-3000 PSI Gauge
19 KnappCo 1 _J K-6716/147¢ 16" Manhole W/147c_Vent
20 | sME 1 | 10" Sight Gauge |
21 Midland 1§ N-4429-E Adr Receiver Tank
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HYDRAUIJC POWER SYSTEMS, lNC

KAMA. City, M'uoum

fD—ZSOO] : H-]S‘Power‘ Unit W/ CAT 3208 I Page 2 of 2

TEM T MPG. PART ¥O. ¥ MANUAL BILL OF MATERIAL ONLY '
- NOMBER REQD NAME - DESCRIPTION MG, B0, |
Borg Warner B 1 205105 Pop-0ff Valve - Air.Tank
William 330C 1 JAir Governor
I Williams o 1 388D Actuator on. Ihmtﬂg
Williams 1 gWm 475C2K Cylinder at Trans Panel
25 fWilliams 1 fWm 607A1 Valve on remote panel (#B-24001 Item
' #101) ]
26 IWilliams 1 [ WM 317S Valve on remote panel (B-24001 Item #10Y)
96 |} HPSI | 1 ] Cooler Guard - Exp. Metal ' : | B-26022
97 | Funk ' 1 }28105A Hydrau11c Pump Drive- S1ng1e (28101 for CAT)
98 B26002 : 1 Sk1d Connector Panel - Hyd & Air
101 ' ] Auger Remote Control Box (Ref. Item #25 & 26) B-2400]
}102 4 _JHoses 1%" 4 Wire Hi Pressure x 50' la.
103 2 [ Hoses 34" 1 Wire Med. Pressure x 50" Lg
104 ) . 4 | Hoses 3/8" 250 PS.1 Teflon Rubber Covered x 30 ig.

[
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HYDRAULIC POWER SYSTEMS, INC

KANgAS CiTy, urssown

J H-15 AUGER DRIVE  B-3009 : l Page 1 of 2

TEM WPGC. PART ¥O. | | |
N NUO-BER 22QD KAME - DESCRIPTION DG ,
#_1 SH-110 1 ] Planematic Drive - 2 motor
2 1 Augef Drive Hduging ’ ' B-3017
WVickers S » ; ‘ ,
| 3 Jasm18sa-11c-10 | 2 Hydraulic Motors ] R
4 - | 1| Hose support Clamp & mg. Brit. B-3021
5 | | 1 I Hydraulic Manifo]d -2 porf E | - B-3007
G ——
6 2§ Shear Pins 7/8 0. x 3%1g 1
| 7] Drive Comnectiof  *| 3" Hex Fitting L B-8001
P honsee | *| 3" A.P.I. Fitting i B-8002
x| 24 Hex Fitting .  o B=8020
*1 2" Ap.1. Fitting L B-802)
8 ‘ 1__} Grout Tybe & Drive Connectign =3" x 34" lg ; B-Rnoa.j
9 | 1| "Chicksan" 3" Style 20 Swivel - Threaded_ B-21000
10 | v 1 Swivel Support Brkt ‘ R=8003.3
11 i .‘Grout Hose Support &.Coup1ing ' B-8003-
12} Apache Rubber T  Hoﬁe 3" Grout |
13 s - Hose Clamp -
14 2 3" Hose End Fitting - 3" Hose to male NET —
15 DAYCO CE or CZ 25%" F1" 4 Spiral Rubber Hose w/items 19 thru 23 end_J
16 " 354" 1" 4 Sp1ra1 Rubber Hose w/1tems 19 thnu 23
17 no | 303¥h 1" 4 Spiral Rubber Hose w/items 19 thr

18§ o | 315" ¥ 1" 4 Spiral Rubber |




HYDRAULIC POWER SYSTEMS, INC.

KANSAS CiTy, MiSSOUR!

l

—

H-15 AUGER DRIVE B-3009

‘:] Page 2 of 2

38

’m:n WG, PART | mo. |
NO. NUMBER JszQn YAME - DESCRIPTION DG .
| 19 ]20 FHSB-165L 4 _J1" Hose Straight Flge Head to 1% "0 Ring Split]Fige.
20 | FK-20H 4 |4Hole "0" Ring Split Flange 14"
21 | 20FH 9 B-16SL 4 §1" Hose 90 Flge HD.to 1%" Flange
22 - 4 | Adapter Ring-14" Flge. Head to 2" Flge. Hd. B-26001
23 4 |4 Hole "0" Ring Split Flange 2 |
o | Style M.X. - N N
] SAE 100R1 20" §% Case Drain Hose with:
25 | 8Ms-8SA 1 | Couplings %" Hose to Male NPTF
26 '8FJ-8SA‘ | 1 Coupling %" Hose to Fem. JIC'Swiyel
27 1 | Street Elbow - 4 STL r
28 1 | Tee - 3/4 st1
29 2 |} Bushings - 3/4.- 4 St1
30 | ATRWAY S |
2404-8-8 1 Connector % male - X" male pipe
AIRWAY o
3V J2a04-12-12 1_1 Connector 3/4male - 3/4 male pipe
32 | ATRWAY o » ‘
304 C-12 1_J Cap 3/4 JIC
33 1 | Nipple % x 3" NPT °
34
35 4_|Bolts 3/4 - 10 Nex2% Lg. (For Planematic Drive) <_:]
36 4§ Lockwashers 3/4
37 6 JBolts 3/4 - 10 NC x 3" Lg.
6. JLockwashers 3/4




HYDRAUI.IC POWER SYSTEMS INC.

KANSAS CiTy, MISSOURI

START-UP INSTRUCTIONS

INITIAL START-UP

DAILY MAINTENANCE AND START-UP

4/28/80




HYDRAULIC POWER SYSTEMS, INC.

500 Atlantic  Kansas City, Missouri 64116
[816] 221-4774

INITIAL START-UP

H-15

5

These instructions should be followed on the initial start-up,
as well as anytime the unit has not been used for thirty (30)
days, or the hydraulic fluid is changed

1. Make cértain all hydraulic connections have been made.

2. Make certain hydraulic reservoir is full, this may be
’ visually checked by the sight gauge on the reservoir.

3. Check, and fill with hydraulic fluid if required, the
two (2) Vickers motors in the auger drive unit. Inspect
the highest case drain port on each motor. :

4. Check, and fill with 90 wt. gear oil if required, the
' planetary gear drives, and the main gear box in the
auger drive unit.

5. Consult the engine manual pre-start procedures re-
garding the engine.

6. Check the fuel tank, and fill as required.

7. Start the engine, following the recommended engine
start-up procedure as outlined in the engine manual,
and maintain idle speed (750 RPM) for fifteen (15)
minutes.

8. With engine still at 1d1e,'operate the auger for
five (5) minutes to assure warm oil in the auger drive
unit.

9. Recheck hydraulic reservoir, fill as iequired.

10. 1Increase éngine RPM to 2800.

11. The unit is now ready for operation.

12/31/80




10.

11.

drive unit.

HYDRAULIC POWER SYSTEMS, INC.

KANSAS CITY. MISSOURI

DAILY MAINTENANCE AND START-UP
H-15 3208 CATERPILLAR

Check fuel tank level, and fill as»fequired.

. Check hydraulic reservoir level, and fill as required.

Check hydraulic lines for leaks, correct as required.

Make certain heat‘exchanger on front of engine is
clean and free of debris.

Drain air tank.

Follow engine manufacturers recommendations for
engine pre-start procedures.

Start the engine as outlined in the engine manual.
Make certain the remote controls are in the neutral
position. Let the engine idle for fifteen (15) minutes.

While engine is still at idle, operate the auger for
five(5) minutes to assure warm oil in the auger

Increase engine RPM to 3000 High Idle.

Observe the indicators on the hydraulic system
filters, if in the "red", continue checking as
system warms up. ‘If indicators remain in the "red"
service the filters.

Operate the unit.

rev. 2/82




'HYDRAULIC POWER SYSTEMS, INC.

After the unit has been started in compliance with the start-up
procedures, these instructions should be followed for operation

KANSAS CiTy, MISSOUﬁl

OPERATING INSTRUCTIONS

B-15

of the unit.

1.

Regulate the engine speed by operating the remote throttle
control on the operators panel. The hydraulic auger will
perform at maximum efficiency with the engine running at
governor setting. The throttle control may be identified
on the control panel as the short handle with a gauge
attached. ‘

Forward or reverse rotation of the auger may be selected
by operating the long handle on the remote control panel.
With this control lever in the neutral or mid-position
the auger will not turn. As you move the control lever
further in the forward or reverse direction, you increase
the auger output speed.

When not augering, the engine throttle should be in the
idle position, and the auger control lever in neutral.

4/28/80
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HYDRAULIC POWER SYSTEMS, ‘INC.‘ |

‘500 Atlantic  Kansas City, Missouri 64118
[816] 221-4774

SCHEDULED MAINTENANCE

H-15

See engine manual for scheduled engine maintenance.
Hydraulic fluid should be changed every 500 operating hours.

Hydraulic strainer should be cleaned whenever fluid is
changed. It is a reusable screen.

Hydraulic filters should be changed after five (5) hours
operation, then every 500 bperating hours (more frequent
changing may be required, as indicated by the gauge
indicators.) To change the in-tank return line filter,
spin off the wing screw, and remove the filter top cover.
Lift out the two (2) used elements and discard. Replace
the elements with two (2) new parker elements, number
908643. When removing the old elements, be certain to
keep the connector assembly between elements, because

it must be used for connecting the two new elements. Re-
place the cover and wing screw.

Check the fluid level in the planetary gear uhits (2)
and the main gearbox, on the auger drive, weekly. It
should be 2/3 full. Fill with 90 wt. gear oil as required.

Lubricate the swivel on the auger drive unit daily.

12/31/80




HYDRAULIC POWER SYSTEMS, INC.

500 Atlantic  Kansas City, Missouri 64_116
[816] 221-4774

CIRCUITRY,

A. GENERAL DESCRIPTION OF HYDRAULIC CIRCUIT

B. HYDRAULIC SCHEMATIC

C. AIR CONTROL SCHEMATIC N
D. BILL OF MATERIAL FOR HYDRAULIC & AIR SCHEMATIC-

MATERIAL INCLUDED ON GENERAL ARRANGEMENT BILL
OF MATERIAL & ITEM NUMBERS COMMON TO BOTH DRAWINGS

‘e




HYDRAULIC POWER SYSTEMS, INC.

KANSAS CiTY, MISSOURI
GENERAL DESCRIPTION OF THE H-15 HYDRAULIC CIRCUIT

The H.P.S.I. H-15 hydraulic auger consists of a diesel driven power
unit, an auger drive unit, and a hose bundle for inter-connecting
the two. The system 1is of the open loop design, which means oil

is pumped from the tank, to the system and returned to the tank.

The power unit consists of a diesel engine, a hydraulic pump, a
hydraulic reservoir, a directional control valve, an 0il cooler
mounted on the front of the engine, and all system filters. All
components are mounted on a sturdy skid. The oil from the
reservoir passes through a 4" suction strainer in the reservoir,
through a 4" shut-off valve used for maintenance purposes only,
through a 4" suction hose, and into a tandem vane type pump. The
tandem pump is simply two pumping elements, working in a common
housing, and on a common shaft. The hydraulic pump is mounted
directly on the flywheel housing of the engine with a pump drive
‘adapter. 01l from the small section (the cover end section) is
combined with the o0il from the main pump section, before entering
the directional control valve. Once the flow, from both sections
of the pump, is combined, it enters the directional control valve
which controls the rotation movement of the auger, The direc-
tional control valve is shifted by means of an air cylinder,
which is operated from a remote control panel. Also, the system
relief valve, for maximum system pressure control, is located

in the inlet section of the directional control valve.

From the ports on the directional control valve, the oil is
directed through a hose bundle, to the auger drive unit. The oil
enters a manifold on the auger drive unit, and is in turn routed
to the two hydraulic motors which power the auger. The motors are
arranged in a parallel circuit, and automatically split the oil
flow evenly, because they are geared to a common output gear. ,
01l from the motor is again combined in the manifold on the auger
drive unit, and returned to the power unit. :

There is a third hose in the hose bundle which connects the case
drain ports on the hydraulic motors with the hydraulic tank on the
power unit. This prevents excessive pressure build-up in the motor
cases, and must always be connected when operating the auger.

- 4/28/80
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HYDRAUUC POWER SYSTEMS, INC

KANSAS CiTYy, MISSOURI

TROUBLE SHOOTING THE HYDRAULIC SYSTEM

The problems in this section relate to losses of operating per-
formance in the hydraulic auger. It is assumed that system leaks
can be traced to the source and properly repaired. Component
drawings are available in the purchased parts section of this
manual to aid in seals replacement.

As with any‘systen, trouble shooting the E-15 may be most effec-
tively done by systematic component isolation. By isolating

out various parts of the system, the actual problem may be iden-
tified through a process of elimination.

First determine if the problem exists in the auger drive unit or
the power unit. To check this, remove the hoses from the auger
drive, and plug them. Shift the auger control valve to forward or
reverse, with the engine running at operating speed. If the
pressure on the gauge is not at least 2200 PSI, or 1if the engine
is not laboring, the problem should be in the power unit. If

the pressure is 2200-2300 PSI, and the engine is laboring, the
problem should be in the auger drive unit.

If it 18 determined that the problem exists in the auger drive
unit, there are two considerations, the hydraulic motors, and the
mechanical gear drive. 1In the event of a gear failure in either
the planetaries or the main gear, the auger drive unit would fail
suddenly, a failure in a hydraulic motor may be located by -
measuring the flow from the case drain port on the two motors;
this is the 1/2" NPT port on the rear of the motor. If the flow
exceeds 1-1.5 GPM, it 18 a good indication of a worn motor; this
is not combined flow from both motors, but rather measured in-
dividually. If it is determined that a hydraulic motor is wornm,
normally replacement of the vane cartridge kit and seals will
remedy the problem. There are specific instructions in the Vickers
service bulletin included in the purchased parts section of this

- manual for changing cartridge kits.

If the failure appears to be in the power unit, is it pressure or
flow related? If the problem seems to be strictly lack of power
(pressure), simply adjusting the relief valve located on the

inlet end of the control valve may solve the problem. If adjusting
the relief has little or no affect, the problem may be dirt in the
relief or a worn pump. If the auger seems to operate normally in
easy drilling, the pump may be worn and require replacement of

one or both cartridges. : :

If it is suspected that dirt in the relief valve is causing a’problel,
the most likely place is between the poppet or ball and the seat.

- 4/28/80




K-6716/147C

K-6716

Prices’
Aluminum
No. Description Part No. Steel " Reg. Extr. 304SS| 316SS
1 Welding Ring — When sold separately K-6716-1 $ 6.70 $12.50 | $15.50 $17.80 | On Req.
1 | Welding Ring (For combination manhole pricing) K-6716-1 5.00 11.15 | 1460 | — | 16.76 | On Req.
2 | Manhole Cover Assy., less seal plate K-6716-111 15.85 22.15 - — —_
3 Seal Plate only (1 Vent) Hole® K-6716-102 2.75 — — — —
4 | Gasket Retainer (1 Vent) Hole K-6716-3 1.60 — — — —
6 Washer, Cover K-6716-8 .50 — — — —
7 Retainer Washer K-6716-19 .10 — — — —
8 | Lock Nut ' | K-6716-13 25 — — — —
9 Vent Valve K-147C -— 11.70 —_ —_ — —
) Fusible Plug, with gasket and screws K-652 475 8.90
Fusible Plug, with gasket and screws K-662 4.75 6.00
11 Conduit Nut ) ) : K-142-7 .60 — —_ — —
13 | Clamping Ring Assembly, with bolt, nut & washer |- K-7716-101 6.15 —  (Plated — Add .70) — —
14 Clamping Ring Bolt B : K-6916-15 .25 — — — —
15 | Flat Washer K-6916-17 .10 —_ — — —
16 | Hex Nut | K-7716-16 .10 — — — -
10 Vent Gasket | K-615-7 Asbestos .25 - — —
K-6720
1 | Welding Ring — When sold separately K-6720-1 8.00 17.55 — On Request
1 We(ding Ring {For 'combination manhole pricing) K-6720-1 6.25 - 16.50 —_ . 26.50 | On Req.
2 Manhole Cover Assembly K-6720-111 2000 | 2475 — — —
13 Clamping Ring Assembly, with bolt, nut & washer | K-7720-101 7.00 — — — —
Note: All other parts same as K-6716 ' - . Black White ,
GASKETS — K-6716 BonoN | Nooprens | Nooprene | Asbestos | weiler
12 Manhole Cover Gasket | K-6716-22: $5.75 $3.50 $9.85 $5.75 $17.95
S Fill Cap Gasket (1 Vent) K-6716-35 1.85 - 3.35 5.25 4.90 - 775
5 Fill Cap Gasket (2 Vent) K-6716-39 2.10 3.60 5.50 5.15 8.00
GASKETS — K-6720 - , ‘
12 I Manhole Cover Gasket ] K-6520-10 ] - 515 ] = l . 8.75 l 3175



The FUNK Model 28101
Engine Mounted Single Pump
Gear Drive is designed to be
attached directly to the prime
mover and operate one hydraulic
pump. The unit is available in a
wide range of ratios to meet
most hydraulic applications,

On all FUNK Gear Drives, the
input and output shafts are each
mounted on two ball bearings,
thus reducing gear loads on the

RATING DATA

Input or Output (Max.):

4000 r.p.m.
Rotation (output):
~ Anti-enginewise
Type Gears: Spur

‘Horsepower: 140 H.P. (Max.)*
Torque: Input or Output not

to exceed 400 Ibs. ft,

shafting and providing' longer Max.”
maintenance-free service. The SP.EC‘F(')(.:‘A;%?S
constant-mesh spur gear pair ype Oil: ak
eliminates and  thrust  and Net Weight: 102 ibs.
, simplifies unit design. The gear *Application subject to our Engi-
| and pinion are smooth running neering Department approval.
SFttY\ENHSE%ﬂ éig))\ [DRIVE PLATE and extra quiet at high speeds,
: =t 8-~ COVER, FLYWHEEL ~
[ ;:F f=—Ai~‘ * PUMP ADAPTER
: o o 7 PUMP (REF)
A C ': ',J / "__, ‘~/
:s 4 "I 2 Yoey
it i 25 ",»
E‘________ '_:r—_ﬁ l:‘ r._ —
L — “: ‘:" (: [ ‘f
B 7 U450 3 500
D A l 4 f
\ K \| cod
1 f\ Li ) K ! 1
- v I- g o H i 3
At ) 175,175 ;1055
| - ' I S B
1 ‘ o
| h 644375 N DEEP, 8 HOLES™ |
| - I %11 TAP, 1 ,
b f—e 750 %
'PUMP ADAPTER PLATES COVER-FLYWHEEL HOUSING [55 ot 2 7o 5]
Pump BDItS Bolt - SAE Bolts SPECIAL . ORDER PAR;’:
| D SSEMBLIES A
Part No. Size Required Size Part No.  Size A B Required  |manxcoocMeLie
g 28004 S.AE A 2 3/&-16 28w9 1 20‘875 20]25 12—12‘-14 THE RATIO OF THE UNIT
28005 SAE B 2ord 7613 28010 2 18305 17625 123416 A oty HicH
28006 SAE C 20r4 1213 28011 8 16875 16125 123416 |oRiven. ;
28007 SAE D 4 34-10 28012 4 15000 14250 133416
28013 5 13125 12375 83¢16 S
GEAR RATIOS = - v
: : DRI P E ASSEMB
REDUCTION "RATIO SPEED-UP RIVE _ LAT :
Reduction .
.o s Nominal . " No.  Hole
Thion . Coar SpeedUp R Ger PutNo. CitchSze C D B § g g o
% 28035 28044 312t0 1 28044 . 28035 28080 | 8 10375 | 9625 | 2047 | 313 2] 6 13/32
* 28038 28047 2.50to 1 28047 - 28038 28081 8 10375 | 9625 | 244 | 34 25| 6 |13/32
28043 28052 233to1 28052 280%3 B082 | 10 112375 | 11625 | 2.44 | 3f 26| 8 |33
X 28036 28045 210601 28045 28036 2083 |10 ] 12375 | 11635 | 2 | 3] 2% 8 [1332
* 28039 28048 1.80 to 1 28048 28039 28084 | 1134 | 13875 | 13125 24 . [ | 1k T 8 13/32
28037 28046 160to'1 28046 28037 28085 | 1136 | 13875 | 13125 28 1M 1ix] 8 13/32
28041 28050 L4lto 1 28050 28041 28136 | 1136 | 13875 | 13125 283 | 344 | 214 8 13/32
28042 28051 Li2to 1 28051 28042 28086 | 14 18375 | 17250 28 |3 |1 8 [17/32
28053 28053 Ttol 28053 28053 2087 | 14 118375 | 1720 | 313 1 8 |13
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11163 SCREW (4REQ'D)
OIL BOLTS AND TORQUE

MODEL
DESIGNATION

COVER
TYPE

COVER

4525VQ*A*-**1(0

4-BOLT

231532

4525VQ*E*-**]1(0

STRAIGHT

242250

TO 65-75 1bf. ft,

THREAD

255-275 1Ibf, ft.

NOTE \
BRONZE FACES MUST BE \
INSTALLED TOWARD THE
ROTOR. - )
, L. \ _
- 413834
- SCREW
S @RreQD) e
-
i — B

TORQUE TO
45%5 Ibt, in.
— -
2 M

237138 SCREW (4 REQ'D)
OIL AND TORQUE TO

233699
INLET
HOUSING

TORQUE TO
105 + 5in

(

4525VQ Py * A ¥ * (*) ~ _% _>£_ * 20 (*)
SHAFT PART | KEY | SECONDARY|SHAFT -
NUMBER SHAFTSEAL| NO. TYPE
233524 217596 1 _|STR, KEYEDSTD.,
233527 — 11__[SPLINE
247102 — 19 |SPLINE
361752 239751 86 |STR. KEYED, HEAVY DUTY
413024 [— 413038 114 [SPLINE
131812 BEARING
(SE
102949 RETAINING RING :
158630
. NOTE SPIROLOX RING
BRONZE FACES MUST BE \ ’

INSTALLED TOWARD THE
ROTOR.

00

O

0%

MOUNTING ASSEMBLY

4525VQ* ¥ AX* Fuk**3() (%)

INCLUDED IN FOOT|, SCREW |[MOUNTING
BRACKETKIT NO. |(2 REQ'D)| BRACKET
FB-C-10 205533 205077

04394974 PRIMARY SHAFT
SEAL (WIPE O.D. WITH |
OIL BEFORE INSTALLA- |

TION.)

194878
WASHER

KEY

(SEE TABLE) \
SHAFT :
E TABLE)
CM isﬂ

942358
BODY S/A

SCREW
(SEE TABLE)

®4 SECONDARY SHAFT SEAL
(SEE TABLE) (USE ON "S"
FLANGE MOUNTED
MODELS ONLY)

. SHAFT END SCREW | PIN INLET |, ASEAL FLEX- . OUTLET. - . STD. | F3 -
' CAPACITY (2REQ'D) 2REQ'D) | SUPPORT | PACK |SIDEPLATE|ROTOR | VANE KIT |RING |SUPPORT |a"O" RING|a*SEAL|a"0" RING|a BACK-UP|CART. | CART.
(US GPM) PLATE | (4REQ'D) | (2REQ'D) PLATE RING RING | KIT | KIT
THESE PARTS ARE INCLUDED IN CARTRIDGE KIT —
4525VQ42A _xxex _xxxx20(+) 415384 , ' 922701 297510 416435419511
4525VQATA #F7% _F¥¥¥30 (%) (INCLUDES | 433767 (INCLUDES | 297718 4212341421954
4525VQB50A -+ ¥+ F+¥%30(¥) | 380109 | 422208 330329 S/A 416444 | 283871 |1 yANES &[297502] 425510 | 154107 | 419675 | 154087 | 266392 |416436]419510
4525VQ5TA -+ ¥+ _¥x**30 (%) BUSHING) 10 INSERTS) 306772 , © [421233]421955
4525VQB0A ~**+* ¥ ¥%30 (+) 297503 416437] 419509
, , FLEX -
ABACK-UP 4 %SEAL OUTLET| oSEAL | SIDE | INLET | sTD. | ¥3 COVER END
RING  |4"O"RING| RING |4"O"RING|SUPPORT| PACK | PLATE |ROTOR|VANE KIT | RING |SUPPORT|CART.| CART. CAPACITY
A PLATE |(4 REQ'D) |2 REQ'D)] PLATE | KIT | KIT (US GPM)
THESE PARTS ARE SERVICED IN CARTRIDGE KIT — |
, 326984 421244421576 | 4525VQF++1 2% (¥ F¥** 30 (%)
453755 : 922701 [326985 - [421235 [ 421577 | 4525VQ¥F** (4% (F)F*+*20(¥)
2711789 154078 | 419673 | 154095 | 415518 /A | 419520 1270597 (10 VANES [326986] 415519 [421236 | 421578 |4525VQ **1 7% (¥)F¥¥%30(%)
& INSERTS) [326987 421237 | 421579 | 4525VQ***1 0% () #*%* 30 (%)
' 326988 421238 | 421580 | 4525VQ***21* (%) ¥¥%* 30 (%)

#INCLUDED IN
CARTRIDGE KIT

BEARING.

OASSEMBLE SEAL WITH SPRING
LOADEDSEALING MEMBER TOWARD

®ASSEMBLE SEAL FLUSH WITH PILOT
FACE WITH SPRING LOADED SEALING

MEMBER FACING INWARD AS SHOWN.

BODY OR COVER, THEN
INSTALL CARTRIDGEKIT.

*INSTALL SEAL RING IN

AAINCLUDED IN DOUBLE

SHAFT SEALKIT 920069 |.

F3 EQUIVALENT
SEALKIT 920071

A INCLUDED IN SINGLE
SHAFT SEALKIT 920068
F3 EQUIVALENT
SEALKIT 920070




e ma A A A o s A

LEAD DIRECTION OF ROTATION

amrvas avan

COVER END CARTRIDGE
R.H. ROTATION .

SHAFT END CARTRIDGE
‘R.H. ROTATION

ANNS L 1S

STANDARD RIGHT HAND SHAFT ROTATION
CARTRIDGES SHOWN: REVERSE FOR LEFT
HAND ROTATION.

TO REVERSE CARTRIDGE KIT ROTATION,

REMOVE

THE LOCATION OF THE

THE TWO SCREWS, AND REVERSE
INLET SUPPORT

PLATE AND OUTLET SUPPORT PLATE. RE-

INSTALL

THE TWO SCREWS HAND TIGHT.

USE PUMP COVER TO ALIGN ALL SECTIONS:
OF THE CARTRIDGE. REMOVE COVER CARE-
FULLY AND TIGHTEN SCREWS TO RECOM-
MENDED TORQUE

MODEL CODE BREAKDOWN

SERIES DESIGNATION

17

INTRA VANE FLEXPLATE TYPE PUMP
US GPM CAPACITY-SHAFT END PUMP

(SAE RATING 1200 RPM-100 PSI)
42,41,50,57,60
SAE PORT CONNECTIONS

OUTLET NO. 1{OUTLET NO. 2

CODE INLET SHAFT END COVER END
A [4-BOLT FLG.| 4-BOLT FLG. | 4-BOLT FLG,
E 14-BOLT FLG.| 4-BOLT FLG. | SAEST. THD.

US GPM CAPACITY -COVER END PUMPS

(SAE RATING 1200 RPM-100 PSD)
12,14,17,19,21

MOUNTING

F-FOOT (SINGLE SHAFT SEAL)
S- FLANGE (DOUBLE SHAFT SEAL)

OMITTED- FLANGE, (SINGLE SHAFT SEAL)

SHAFT TYPE

1- STRAIGHT KEYED

11- SPLINED

19- SPLINED

86- STR. KEYED, HEAVY DUTY
114 - SPLINED

4525VQ42A12 S 1CC 20L* *~
TT TTT1

SPECIAL FEATURE

SHAFT ROTATION
"L LEFT HAND SHAFT -
ROTATION CCW WHEN
VIEWED FROM SHAFT
END.

DESIGN NUMBER

[OUTLET POSITIONS VIEWED FROM COVER END |

AA

| WITH #1 OUTLET AB
OPPOSITE INLET AC

AD

#2 OUTLET-135° CCW FROM INLET
" " - 459CCW FROM INLET
- 45°CW FROM INLET
-135° CW FROM INLET

1" "

1" "

BA

WITH #1 OUTLET BB
90° CCW FROM INLET |

#2 OUTLET—135° CW FROM INLET
meooom - 45° CCW FROM INLET
- 45°CW FROM INLET

17" "

WITH #1 OUTLET DB
190° CW FROM INLET |DC

DD

BD| " " -135° CW FROM INLET
o , ~ |CA[#2 OUTLET- 135°ccw FROM INLET
WITH #1 OUTLET CB}| " " - 45 CCW FROM INLET
INLINE WITH INLET |cc) » " - 45° CW FROM INLET

CcD| " " -135° CW_FROM INLET

DA |#2 OUTLET-135° CCW FROM INLET

" 1

‘= 45°CCW FROM INLET
- 45°CW FROM INLET

" 1"

o o

-135° CW FROM INLET

Toinsure sustained efficiency and maximumtrouble -free life of this precision equlpment initial and continuous

filtration of the fluid medium to 25 microns absolute or lessis essential.

Vickers economical 3 or 10 micron filters, see installation drawing 522140.)

(For information pertammg to Sperry
Litho in U.S.A.
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HYDRAULIC POWER SYSTEMS, INC.

500 Atlantic

#265 - "0" Ring
#260 "0" Ring
#236 "0" Ring
#280 "0" Ring
#274 "0" Ring
#264 "0" Ring
C/R100044 011 Seal
C/R49939  0i1 Seal
C/R82419  0il Seal
#159 "0" Ring
#4278 "o" Ring

~ [816] 221-4774

Kansas City, Missouri 64116

SH-110 SEAL KIT

61/2'1D
3 1/4"1p
14n 1p
10" 1D
7.1/21D
101D
-
41/
5H R
120

)4
X
X

7 3/4"ID X 1/8~C. s.

1/8" c.s.

178" ¢ s.

1/8" ¢.s.

1/8" c.s.

1/8* ¢.s.

11 174900 X 5/8nW
6" X 9/16
5 1/4t X 3/8»
3/32"CS

1780

Il



HYDRAULIC POWER SYSTEMS, INC

KANSAS City, Mtssoum

#SH-110 GEAR BOX

BT weew we WS B

TEM  MFG. PART NO. ;

NO. NUMBER REQD NAME - DESCRIPTION VG. O,
1 19016 2 Motor Adapter - SAE "C" ?lange ]
2 19017 2 Sun Gear - 6:1 : 1
3 19033 2 | Planet Hub !
4 19034 6 Plénetnfin | 5
5 ’19007 6 Planet Ge#r 3
6 19036 2 : Sun Gear Stopper
7 19037 2 ' Snap Rf.ng
8_ 27009 1 | Spacer (L.u.)

9 ) 27002 1 Pilot Plate

10 27005 ‘2 _ Pinion Gear Shia’ft.

11 | 27006 1 Bull Gear

12 27010 1 Spacer (R.H.)

13 27011 2 | Seal Ring
4 3.7_(.&2, 2 Planematic Housing - 6:1

15 27018 1 | Bull Gear Bousing

16 27019 1 Seal carrief

;_y 27020 2 | Planematic Adapter

(18 27021 1 Bearing Flange |

(19 27022 1 | Out-Put Shaft

20 27013 1 Seal Housing

v 12 CIRCLIP IRR. #2000-87 _
) 2 | "o" ming 7-3/4 1.D. 1/8 c.8. - #265




HYDRAULIC POWER SYSTEMS, INC.

KANSAS CiTY. MISSOUR!

#SH-110 GEAR BOX

TEM MFG. PART NO. )
NO. NUMBER REQD NAME - DESCRIPTION DWG. NO.
C ) 12 Torripgton Brg. #B 1412
D 12 Torfington ?hfust Race #TRA 1423
E 4. Timken Brg. Cup #492A Cone #495
F 2 | tock Nut Timken #TAN 16
' C . 2 ‘Logkwasher fimken #TW 116
H 12 HEX H.D. Screés 7/16-14 N.C. 1-1/2 L.
J 12 Lockwasher 7/16" | |
) C 2 "o" Rigg 6-1/2'i.n. 1/8 C.S. - #260
L 2 "Q" Ring 3-1/4 I.D. 1/8 C.S. - #2136
| M 1 ] "0" Ring 14 I.D. 1/8 €.S. - #280
N 1 | "0" Ring 10 I.D. 1/8 C.S. - §276_
0 1 | "0" Ring 7-1/2 I.D. 1/8 C.5. - #264
P 1 | a1 Brg. #6026 130 MM 200 MM 33 MM
Q 1 Spherical Roiler Brg. SKF #22228
R 1| 011 Seal C/R #70051 7"I.D. 8-1/2"0.D. 5/8"W.
S 1 | 041 Seal C/R #49939 5"I.D. e"an.sl;e"h.
T 2| 011 Seal C/R #42419 4-1/4 I.b._§:;[4 0.D. 3/8 b,
u 1 | CIRCLIP 1RR. #3100-500 B
v 1 CIRCLIP 1RR. }3100-550
W 12 Lockwasher 5/8 Dia. (EXTRA DUTY)
,' : 5/8-11 N.cC.
X 12 HEX Socket H.D. Cap Screw 2-1/4 L.G.




HYDRAULIC POWER SYSTEMS INC

KANSAS CiTy,

MiSSOURl

#SH-110 GEAR BOX

——aa W WA wilaCC

TEM MFG. PART NO. _ ‘
NO. NUMBER REQD NAME - DESCRIPTION DWG. NO.
Y 20 Lockwasher - 3/4" Dia. (EXTRA DUTY)
‘Z 2 Diana Seal = 3/4" Dia.
: 3/4-10 N.C.
8 HEX Socket H.D. Cap Screw 1-7/8 L.G. ‘
: 3/4-10 N,C.
Ab 6 HEX Socket H.D. Cap Screw 1-3/8 L.G.
‘ ' 3/4-10 N.C.
Ac 6 HEX Socket H.D. Cap Screw 2-1/4 L.G. ]
Ad 4 | HEX H.D. Bolts  1/2-13 N.C. 1-1/4 L.G.
£ ' o
Ae 4 Lockwasher 1/2 Dia.
Af 2 | CIRCLIP 1RR. #3000-X525
Ag 2 HEX H.D. Screw 3/4-10 N.C. 3/4 L.G.
Ah 2 | "0" Ring - 5 I.D. 3/32 C.S. - #159
A 2 "0" Ring - 7-1/4 I.D. 1/8 C.S. - #263
Ai 1 Pipe Plug 3/4-~14 N.P.T.

- o
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SECTION | - INTRODUCTION

A. PURPOSE OF MANUAL

' This manual has been prepared to assist the
users of Vickers high-performance vane motors in
properly installing, maintaining and repairing their
units. The vane ‘motors are described in detail and
their theory of operation is discussed. In addition,
instructions are given for installation, maintenance
and overhaul, | o ' S

The general series of models covered are 25M,
26M. 35M, 36M, 45M, 46M, 50M and 5IM. The
information given applies to the latest design series
listed in Table II. Earlier designs are covered only
insofar as they are similar to-present equipment.-

Vickers Mobile Hydraulic Division
Service Department '

P.O. Box 302 ’

Troy, Michigan 48084

2. Model Codes - There are many variations .

within each basic model series which are covered by
variables in the model code. Table II is a complete
breakdown of the codes covering these units: Service
inquiries shounld always include the complete unit
model number, which is stamped on the cover.

'TABLE 1 - PARTS CATALOGS AND
INSTALLATION DRAWINGS

B. GENERAL INFORMATION

. 1. Related Publications - Service parts infor-
mation and installation dimensions are not contained
in this manual: -The parts catalogs and “installation
drawings listed in Table I are available from any

Vickers Mobile Division sales office, or from:

MODEL - PARTS INSTALLATION
SERIES | CATALOGS DRAWINGS -
25M, 26M-20 M-2741-8 . M-289400
- 35M, 36M-20 | M-2742-S “M-289447
45M, 46M-20 ‘M-2743-S | M-289435
50M, 51M-20 | ‘M-2744-S . M-289401

TABLE I - MODEL CODE BREAKDOWN

"I 36 = HEAVY DUTY BEARING

T T

- SERIES DESIGNATION |
25 = STANDARD BEARING

26 = HEAVY DUTY BEARING
35 = STANDARD BEARING

45 = STANDARD BEARING
46 = HEAVY DUTY BEARING
50 = STANDARD BEARING
51 = HEAVY DUTY BEARING

: _ VANE MOTOR
(EXTERNALLY DRAINED)
INTERNALLY DRAINED}—|

RING SIZE - NOMINAL TORQUE |-
RATING - LBIN. /100 PSI. |

30 LB,

45 MDI85 A 2-11 C 20 *

- | FOOT BRACKET MOUNT AND POSITION- © .
LEAVE BLANK IF FOOT BRACKET MOUNT -
NOT REQUIRED el

. - | (BODY VIEWED FROM SHAFT END
' 7| WITH RESPECT TO FOOT BRACKET)

SPECIAL FEATURES

DESIGN NUMBER - : :
DESIGN NUMBERS SUBJECT TO

1 CHANGE. ' INSTALLATION
DIMENSIONS REMAIN THE SAME
FOR DESIGN NUMBERS 20 THRU 29

[ COVER POSITION - -

VIEWED FROM COVER END =

A = COVER PORT OPPOSITE BODY PORT

B = COVER PORT 90° COUNTERCLOCK-
WISE FROM BODY PORT -

C = PORT CONNECTIONS IN LINE

D = COVER PORT 90° CLOCKWISE FROM
BODY PORT R

SHAFT TYPE
1 = STRAIGHT KEYED -
|11= SPLINED :

— ] . :12=BODY PORT AT 12 O'CLOCK POSITION

3 = BODY PORT AT 3 0'CLOCK POSITION
6 = BODY PORT AT 6 O'CLOCK POSITION
| 9 = BODY PORT AT 9 O'CLOCK POSITION -

_ o Iv.
2M ©  42LB. IN.
MOTORS 55 LB. IN.

. 65LB. IN.

IM s S3IBIN.
OTORS 115 LB .
‘ 130 LB. IN.

45M 9

. 155 LB. IN.
MOTORS 185 LB. N,
e 1220 LB. IN.
50M 255 LB. IN.

MOTORS . 300 1p.

g
L

MOUNTING FLANGE AND PORT

. | CONNECTIONS .. _ B

—1A - SAE TYPE 2-BOLT MOUNTING

' - FLANGE AND SAE 4-BOLT . - .
FLANGED PORT CONNECTIONS.

e,



SECTION Il - DESCRIPTION

A. GENERAL

Vickers high pérformance vane motors, when
properly installed in a hydraulic circuit, convert
hydraulic power into rotary mechanical power. They

. are positive-displacement, balanced-cartridge units,

with drive speed dependent on the motor - size and
gpm delivery to the inlet port. The units are capable
of operating at high speeds and high pressures, or

‘higher speeds at lower pressures. These motors

may be operated in either direction of rotation,

reversed or stalled under load conditions without .

damage. .

" All motors covered in this manual are basically

identical in construction. .The motors are designed

so that the maximum torque capability can be changed
within a' series by changing the cartridge or the cam -

ring. -

B. ) ASSEMBLY AND CONSTRUCTION

Basic motor construction is illustrated in figure
1. The unit consists principally of a body, cover,

drive cartridge and shaft. Rotary motion is devel-
oped in the cartridge, which principally consists of a
ring, rotor, ten vanes and two pressure plates. The

rotor is splined and mates with the .output shaft,
- which is supported by a ball bearing in the body and a

bushing bearing in the cover pressure plate.

The vanes slide. radially ‘in the rotoxy‘f‘s'lots and’

fbllow the elliptical cam contour of the ring as the

- rotor turns.. These vanes are held against the ring

by a.combination of spring and centrifugal forces.

Port ‘connections are located in the body and
cover. Direction of shaft rotation is governed by the
direction of fluid flow through these ports.' Pressure
is sealed from one port to the other by a teflon seal-
ing ring in the body on the periphery of the ring,
Drainage is ported through an external connection in
the cover. '

The cartridge is bolted together and can be
serviced as a complete assembly. - Locating pins -
position the ring with respect to the pressure plates,
and in like manner, two torque pins position the
cartridge in the cover. The cover can be assembled
in four positions with respect to the body. Changing
of the port positions is accomplished by rotating the
cover and cartridge. oo : v

C.. MOUNTING

The motors are body face mounted, or are avail-
able with an optional foot mounting (see section IV).

~ The body mounting is a standard SAE 2-bolt type.

D. APPLICATIONS

- Vickers high-performance vane motors are rated ©
in pound-inches of torque per 100:psi. - Horsepower’
output.is proportional to drive speed.so long as pres-
sure is constant. For application information, refer
to the appropriate sales installation drawing (Table .
I) or consult Vickers Mobile Division application
engineering personnel. ' ) . ' :

' COVER PORT
VANE :
' SPRING ~—

DRAIN -

e

' BUSHING
COVER

PRESSURE.
"PLATE

RING -

"ROTOR

BODY PRESSURE PLATE

"‘O‘" RING

'TEFLON RING

BODY PORT -
_HUB ADAPTOR

SHAFT SEAL

FELT WIPER

. BEARING

Figure 1



SECTION il - PRINCIPLES OF OPERATION

A. GENERAL
‘Rotation of the motor shaft is caused by dlffer-

ential pressure across the motor exerting a force
against the vanes. This force is in effect tangential

to the rotor and causes the rotor to turn, carrying

the motor shaft with it.

If fluid is directed into the motor thru the bodyb

port (see figure 2), shaft rotation, as viewed from
the shaft end, is clockwise. When the oil ‘supply is
directed to the cover port, ‘rotation is. counterclock-
. ‘wise, as viewed from the shaft end. Changing the
direction .of . fluid flow thus changes the direction of
motor rotation. This is usually accomplished by the
use of a suitable directional control valve. -With

- either port open to pressure the other port becomes :

the return port.

B. CARTRIDGE ACTION

, 0il entermg the inlet port (see flgure 2) is
. divided by internal coring and is directed into cham-
bers between the vanes thru kidney slots A and Al
(see figure 3). The chambers between vane 1 and
.vané 3 are supplied with high-pressure oil - from
ports A and Al. 'The chambers between vane 3 and
-vane 5 are at a lower pressure because they-are open
to discharge ports B and Bl which are connected to. .
the tank. This clockwise rotation of the rotor and
vane assembly results from' the ‘difference in pres-
sure across vane 3. The maximum pressure in
ports A and Al is a function of the load the motor
must turn. It can be’ readxly seen from figure 3 that
if the direction of flow is reversed, B and Bl will -
~ become pressure chambers and the dlrectlon of shaft -

rotation will be reversed.

COVER BODY.
: \ v s * ' CLOCKWISE
' - ROTATION .

- DRAIN :
' TO  OPERATING PRESSURES

TANK - g HIGH PRESSURE
. E== RETURN PRESSURE
COVER ARRTREE
S S BODY
\ - COUNTER
S CLOCKWISE
D%m. SR " ROTATION

 TANK

Figure 2

" HIGH PRESSURE
(INLET PORT) -
SHAFT ROTATION - ' .
AS VIEWED =
'FROM SHAFT END

RETURN PRESSURE
" (DISCHARGE PORT) -

/
Moo

,..Fi‘gu‘reva

- C. HYDRAULIC BALANCE

" Regardless- of whether A and Al or Band Bl are
high-pressure chambers, equal pressure will always
be present in any two chambers 180 degrees apart.
Thus, hydraulic loads against the shaft cancel each

other out and the unit is in hydraullc balance. :

et



D. VANE BALANCE .

The vanes are ported through radial holes $o
that pressure at the outer. edges which are' against
the ring is essentially equal to the inner edges.
Thus, the vanes are balanced hydraulically and are
held out against the rmg by a combination of spring
and centrlfugal forces. .

- E. DUAL ALTERNATE PRESSURE PLATES

The cartndge side plates used in these motors

are an ‘exclusive dual- alternate pressure plate de- - -

sign. Refer to ﬁgure 4,

Two bas1cally identical plates are used The -
plate subjected -to ' high pressure functions as. the.
pressure plate. . High pressure acting on the outer

annulus of this plate moves the complete cartridge--
ring, rotor, and both plates--axially away from the

i hlgh—pressure housing causing the,_cartridge to seat
- against the low-pressure housing (points "B" in figure

4). Construction of the plates is such that the lower
pressurized plate contacts its housmg on an annulus
close to the axis of rotatlon.

Since the penphery of the low-pressﬁre plate is

not restrained from further movement, a load applied . -

through the ring deflects it in the dJrectlon of the

‘hydraulic load (points "A"). This action deflects that

portion of the plate near the rotating axis “inward

towards the rotor face (points "B"). Thus, one side !

plate is deflected towards the rotor by high. system

‘pressure; the other plate ‘is deﬂe'cted towardsv» the‘

rotor as a result of peripheral mechanical loading

plus the restralmng actmn near its center, -

Th1s des1gn concept results in low leakage rates '
and high operating efficiency. Also inherent in this
design is the elimination of the shuttle valve arrange-

"ment found in conventlonal . dual-directional vane :

motors. .

PRESSURE
PLATES

PRESSURE

. PRESSURE _ -

Figure' 4

SECTION IV - INSTALI.ATION AND OPERATING INSTRUCTIONS

' A INSTALLATION DRAW]NGS

The installation drawmgs listed in Table I show

the. nma]lauon chmenbmns and port Iocatlons. '

B. MOUNTING AND DRIVE CONNECTIONS
. CAUTIO_N -

‘Vickers: motor shafts are designed to be in-
" stalled- in flexible couplings with a slip fit or

‘very light press. ' Pounding -a coupling end

onto the shaft can damage the bearings.  Shaft.

tolerances are shown on the mstallatlon draw-
: mgs (See Table I )

- 1. Du'ect Drive - A pllot on the mountmg ﬂange
_ {figure:5) assures correct mounting and shaft align-
_ ment, prowded the pilot is firmly seated in the ac-
cessory pad. - Caré should be exercised in tightening

all flange mounting screws to prevent misalignment.

This ‘mounting is a standard SAE 2-bolt type. - If -

gaskets are used between flanges, they should be

-installed carefully so as to lie flat." Shaft keys and "

couplings must be properly seated to avoid slipping
and possible shearings. - Proper coupling alignment

1is essential to long life.

2. Indirect Drive -‘Belt, eha.in and gear drives
can be used with certain models of these motors.
Specific recommendations and data on limitations

-should be obtamed through the Vlckers sales repre-

sentatwe.

C.. SHAI"I‘ ROTATION AND DRIVE SPEEDS

Motors ca.n be driven in éither dlrectlon ‘of rota-

: tlon ‘without changing their construction or assembly. °

~ PILOT

Figure 5



Normal operating speed can be as low as 50 to 100
rpm. . Lower drive speeds depend on torque require-

ments and characteristics of the driven load. . For -

operation below 50 rpm, consult Vickers sales rep-
_resentatives. C S
D. PIPING AND TUBING

1. All pipes, fittings, hose and tubing must be
. thoroughly cleaned before installation. Recommended
methods of cleaning are sand blasting,- wire brushing

" and pickling, : o

NOTE

For instructions on pickling refer to Vickers
. instruction sheet M-~9600.

. 2. To minimize flow resistance and the possi-
bility of leakage, only as many fittings and connec--
tions .as are necessary for proper installation should

be used.

, 3. The number of bends in hydraulic lines
should be kept to a minimum to prevent excessive

" turbulence and friction of oil flow and to minimize

“pressure -drop in ‘the lines. Tubing must not be bent
too sharply. The generally accepted minimum radius

for ‘bends is three times the inside diameter of the '

‘E. HYDRAULIC FLUID RECOMMENDATIONS'

_The oil in a hydraulic System serves as the
power transmission medium. It 'is also the system's

" lubricant and coolant. - Selection of the proper oil is

4 prime requirement for . satisfactory: system per-
‘formance and life. . Oil must be selected with the
same care as any-other- system ‘component and witl
the assistance of a qualified supplier.

1. Two ‘Important Factors In Selecting An Oil -

" (a) Antiwear Additives - The oil selected
must contain the necessary additives to _insure high

antiwear ch{aractéristic‘sQ ,
e '(b) Viscosigz' - The oil selected must have
proper viscosity to maintain an adequate lubricating
~film at maximum system bperati‘ng.tempe‘ratu're.

2. Suitable Types Of Oil Are -

. (a) Crankcase oil méeting API service class-
- ification MS - The MS (most severe) classificationis

the key.to proper selection of _crankease oils for
mqbile hydraulic systems. i : : :

" (b) Antiwear type hydraulic oil - There is no .

common designation for oils of this type. However,
they are produced by all ‘major oil suppliers -and
provide the antiwear qualities of MS crankcase oils.

(¢) Certain other types of pefroleum oils are .

suitable for mobile hydraulic service if they contain
. the type and content of antiwear compounding found in

6

MS crankcase oils or have passed 'pump tests similar
to those used in developing the antiwear type hydrau-
lic oils.” Oils should meet the viscosity recommen-

~ dations shown in Table I, and have sufficient chem-
ical stability for mobile hydraulic system. service.

(d) The Following Types. of Oils are Suitable
- if they meet the above three provisions and satisfy

the requirements of Table III below:

* Series 3 diesel engine oil.” -

* Automatic transmission fluid types A, F and
DEXRON. - A- e s

. * Hydraulic transmission.ﬂuid‘ tjrpesC—i and C-2. *

~Table III summarizes oil types recommended
for use with Vickers equipment in mobile hydraulic
systems by viscosity and service classification.

~TABLE II - HYDRAULIC FILUID‘ VTSCOSIT_Y :

: ARECOMMENDATIONSY
Hydraulic System . American
Operating ' S Petroleum
‘Temperature " SAE Institute (API)
: Range - Viscosity Service
(Min. * To Max.) Designation Classification
0°Fto180°F | 10W |  mMs
~ 0°Fto 210°F 10W-30** MS .
50°Fto 210°F | - 20-20W | -~ MS

* Ambient Start Up Temperature =~
** See paragraph on Viscosity Index

3. Operating Temperature - The temperatures
shown in Table III are cold start-up to. ‘maximum

"operating.” Suitable : start-up procedures miist ‘be
followed to insure adequate lubrication during system
warm-up. : - . )

4. Arctic Conditions - Arctic conditions repre-.
. sent a specialized field where exténsive use is made
- -of heating equipment before starting. If necessary,
. this, and judicious use of SAE 5W or SAE 5W-20 oil
in line with the viscosity guide lines shown in Table -
I, may be used. Dilution of SAE -10W (MS) oil with

 maximum of 20% by volume of kerosene or low tem-~

perature diesel ‘fuel ‘is permissible. During -cold

‘start-up, . avoid high-speed operation” of “hydraulic
- system components until the system is warmed up to

provide adequate lubrication. Operating temperature
should be - closely monitored to avoid exceeding a
temperature of 130°F with any of these ‘light-weight

~or diluted oils.

5. Other Factors In Selecting An Oil -

» () ViScosiEX: - Viscosity is the 'méasure of .
" fluidity. "In addition to dynamic lubricating proper-.
ties, oil must have sufficient body (film strength) to

provide adequate sealing -effect  between working
parts of pumps, valves, cylinders and motors, but
not enough to cause pump cavitation or sluggish valve

‘action. Optimum operating viscosity of the oil should

—



‘be between 80 SSU and 180 SSU. During sustained

high-temperature operatlon v1sc051ty should not fall
below 60 SSu. :

(b) Viscosity Index - V150051ty mdex reflects -
-the. way msc051ty changes with temperature. The
smaller the viscosity change the higher the viscosity

index. The viscosity index of hydraulic system oil
should not be less than 90. Multiple- viscosity oils,
such as SAE 10W-30 incorporate additives to improve
viscosity index (polymer thickened). Oils of this type

generally exhibit both tempérary and permanent de-

crease in viscosity due to the oil shear encountered
in the operating hydraulic system. Accordmgly when’
. such oils are selected, it is desirable to use those
_with “high shear stablllty to . insure - that v13cos1ty

remains within recommended limits.
(c) . Additives - Research has developed ‘a

number  of additive agents which materially improve :

various characteristics of oil for hydraulic systems.
These additives are selected to reduce wear, -in-
crease chemical stability, inhibit corrosion, depress
foam and depress the pour point.: The most desu'able

" oils for hydraulic service contain h1gher amounts of :

antlwear compounding.

6. Special Requlrements - Where special con-
siderations indicate . a need to  depart from  the

- recommended oils or operating. cond.ltlons see your
" Vickers sales representative.

7. Cleanliness -

that the hydrauhc system is kept clean.

(a) Clean (flush) entire system to remove -
. pamt metal chlps welding shot, etc. .

(b) F11ter each change of oil to- prevent m—

vtroductlon of contammant into the system.

(c) Prov1de contlnuous oil flltratron to re-

‘move sludge and products of wear and corroszon.

generated during operation.

(dy Provide contmuous protectlon of system

from entry of contamination orlgmatmg in atmos—
) phenc work env1ronments. .

(e) During usage, proper oil fllllng and serv-
_dcing of filters, breathers, reservo1rs etc., cannot
be overemphas1zed . . :

"NOTE

N Refer to Vlckers Oﬂ Recommendatmns Data
. Sheet M-2950-S. Rewsmns of oil recommen-
dations may occur: : ’

F. ’OVERLOAD PROTECTION

A relief valve must be installed in the system to'

l1m1t pressure  to a prescribed maximum. . This

protects the - system components from excesswe
- pressure, ‘The setting of the relief valve depends on -
" the work requirements of the system and the maxi-- -
. ‘mum pressure ratings of the system components,

The relief protection must be designed to prevent. any
hydraulic surge pressure, Whether apphed to or- gen—

i H1gh~speed hlgh-pressure :
motors demand close tolerances on machined parts. -
-Contamination can destroy finishes and fits. Thor-
ough precautions should always be observed to msure )

‘erated by the motor from exceedmg the maximum

pressure rating. of the motor.

In the event of an overrunmng load the motor’

- may be driven as a pump. If such a condltlon occurs,

provision must be made in thé circuit to supply the
motor enough hydraulic fluid to prevent _cavitation.

G. DRAIN CONNECTlON

Drain passages are provided in' the motor to

carry internal leakage to a drain port in the cover.

Never operate the motor unless the drain port is
connected to the reservoir. Pressure in the drain
line must not be more than 30 psi to av01d 1nternal
damage. ,

H. PORT POSITIONS
Covers can: be assembled in four posmons with

respect to bodies, as shown in figure 6. .To change -
the relative locatlon of the ports, it is necessary

only to remove the four cover bolts.and rotate the

cover to the desired pos1t10n. Cover bolts must be |
tightened to the torque specified - in flgure 10 "at
reassembly. : .

MODEL| FOOT BRACKET MOUNTING AND BODY
CODE | POSITION (VIEWED FROM SHAFT END)
.2 |BODY PORT AT 12 0'CLOCK POSITION

3 | BODY PORT AT 3 O'CLOCK POSITION
6| BODY PORT AT 6 O'CLOCK POSITION
9 . | BODY PORT AT 9 O'CLOCK POSITION
. BODY PORT '
COVER PORT

MODEL ~  COVER PORT POSITION |
CODE | - (VIEWED FROM COVER E_ND)

AT COVER PORT OPPOSITE BODY PORT.

B . |COVER PORT 90 COUNTERCLOCKWISE
FROM BODY PORT -

C  |PORT CONNECTIONS IN LINE

D |COVER PORT 90 CLOCKWISE FROM
. BODY PORT :

Figure 6 -



SECTION V - SERVICE INSPECTION AND MAINTENANCE

A. SERVICE TOOLS

Special tools required for t.hese units are shaft ) ‘

seal drivers. and adapter extractor tool. The seal
drivers can be made from round stock machmed as
shown in figure 7.

RADIUS BLEND :

s

-5.000

& et |

A

NOTE: ALL DIMENSIONS IN INCHES
‘MOTOR _DIMENSION
SIZE A B Cc
25M-20 .312 1.375 1.468
35M-20 .312 1.687 1,781
45M-20 -437-{ 1.906 2.218
- 50M-20 . 437 2.166 | 2.348

'Figure7

The recess in the tool wﬂl be deep enough’ so
uniform -pressure is applied to the recessed area in
~ the seal channel rather than on the seal. lip. The
~ outside diameter of the tool will not 1nterfere with

T the ‘spring around the seal lip. .

The adapter extractor tool 1s de31gned to remove

the hub adapter from the body after the cartridge is

removed (see figure 8). The extractor tool engages
between the ball bearmg and the hub adapter.

- B. INSPECTION :

Perlodlc mspechon of 011 ‘condition and tubmg

322457 ADAPTER EXTRACTOR TOOL
1. 754

q T v *.'_v1.;:l38->_

b SR N s
’ N s ED SN
— .63 81— |- o I 19
e 6.56——— - |
‘ 8. 50— >
- SO .38L—

replaced periodically.

BREAK ALL EDGES.  VIEW Z-Z (2 PLACES)

Figure 8-

connections can save tlme—consumlng breakdowns
and unnecessary. parts replacement. . The following
should be checked regularly :

1. All hydraulic connectlons must be kept I:lght.
A loose connection in a pressure line will permit the
fluid to leak out. Loose connections in other. lines
can permit air to be drawn into the systems .result-
ing in noisy and/or: erratlc operatlon. , o

) 2. Clean fluid is the best insurance" for long »
service life. Therefore the reservoir should be

checked periodically for dirt, metal particles and

bv other contaminants. If the ﬂu1d becomes. contami-

nated the system should be thoroughly drained and

: the reservoir cleaned before new ﬂu1d 1s added.

23 Fxlter el'ements ‘should also be checked and
A clogged filter element
results in a higher pressure drop.  This can force
particles through the filter which would ordinarily be
trapped or can cause the by-pass to open,: resultmg
in a partial or complete loss of f11trat10n. o

4. Air bubbles-in the reservo;r can be harmful *

to the motor and other components. If bubbles are

seen, the air ‘source should be found and ehmmated .

C. ADDING FLU!D TO THE SYSTEM

. When hydrauhc fluid is added to replemsh the )
: system, it should always be poured through - a. fine

wire screen - 200 mesh or finer. It is important that
the fluid be clean: and free of any substance which
could cause improper operation or wear of the pump

or other hydraulic units. Therefore, the. use of cloth -
. to strain the fluid -should be avoxded to prevent lint -
‘from entermg the system. ' .

D LUBRICATION AND ADJUSTMENT

: Internar Tubrication is prowded by system 011

flow. No adjustments are requlred other than mam— ,

tammg shaft ahgnment

"~ E. REPLACEMENT PARTS

. Only genume parts manufactured or sold by
Vickers ' Division should be used as ‘replacement
parts for these motors. They are shown in the parts -
catalogs: hsted in Table I, Coples are ‘available ‘on
'request O '

. F. TROUBLESHOOTING

Table IV lists p0551b1e dﬁflcultxes experlenced
with ‘vane motors ‘and hydraulic - systems. It also .

indicates the probable cause and remedles for each
of the troubles hsted :

' O should a.lways ‘be remembered that fallures
can also be due to improper installation, inadequate
maintenance and other system component malfunc-

tions. "A thorough understanding of the system and
its components -is important for reliable trouble~ _

shooting.

ateny,
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TABLE IV - TROUBLE, CAUSE AND- REMEDY CHART

TROUBLE

PROBABLE CAUSE

REMEDY

MOTOR FAILS TO
START

System leakage ~ loose port connections
or broken lines.-

Inspect and t1ghten port connectlons and
lines.

 No fluid - inadequate fluid supply at .

inlet or in system.

Check fluid level in reservoir. Replen—
ish as necessary. ‘ '

System return line or drain line re-'

stricted.

Check drain filter. Clean and/or re-‘
place filter element. .

System inlet line restr'icted.

Check all strainers and ﬁlter for dirt

" | and sludge. - Clean if necessary.

Fluid wsc051ty to heavy to plck up
pnme.

Completely drain the system. Add new-
filtered ﬂmd of proper viscosity.

‘Air in system.

Tighten any loose connections. Bleed
air from highest pomt m system and |-
replemsh ﬂuld .

Drive train damaged.

-:Check and repalr drive train.

Pump driven in wrong direction. '

Drive direction must be reversed 1m-
mediately to prevent seizure.

Pump coupling or shaft sheared.

Check - shaft . engagement and. damage.
Replace the necessary parts.

System relief valve stuck open.

Disassemble and clean the valve with
solvent. Use pressure gauge to ad]ust
the relief valve.. S

‘Pump or motor binding.

Remove and disassemble theumt. Check
for correct assembly of parts. Also
check for dirt or metal chips.  Clean

‘the  parts thoroughly and replace any
.damaged parts.

-MOTOR NOT DEVEL-

OPING SUFFICIENT
SPEED OR TORQUE .

. Insufficient pump speed.

Check pump drive speed.

Insufficient fluid pressure.

Check delivery of pump. Make certain
sufficient hydraulic fluid is avallable to ]

-the pump.

System overload reliefvalve set too low.

Check pressure and reset relief valve.

_Motor requi’ring.excessive torque. -

Remove  motor and check torque re-
quirements of driven shaft. '

' ,Parts of motor ca.rtrldge scored due to
excessive pressure or fore1gn matter‘
in oil. ) : i

Remove motor for overhaul. .

MOTOR TURNING IN

WRONG DIRECTION

‘Improper port connectxons ‘or control

Reverse port connections or shift valve..

Components m system not functxomng
-as intended. :

Check complete system for proper op- | - S
-eration, ~ . - i

| MOTOR NOISY

A1r in system. :

Bleed air from hlghest pomt in system"
and replenish fluid. . .

Motor mternally damaged.

' Remove motor for overhaul.

Noise from other system components
telegraphing *‘back through hnes -and

' emerging from motor, .

| Check complete system for proper op-

eratlon.

EXTERNAL LEAKAGE
FROM MOTOR '

Worn seals or cut "o rmgs; ,

Insta.ll new seals and "O" rings.

MOTOR SHAFT CON-
TINUING TO ROTATE
WHEN CONTROL IS IN
"OFF" POSITION

Control valve 1s niot functmmng prop— .
~erly. : .

Check control valve for correct spool

and leakage.




SECTION VI - OVERHAUL

A. GENERAL .

Plug all removed units and cap all lines to

prevent the entry of dirt into the system during
shutdown. During disassembly, pay particular atten-
tion to identification of the parts for correctassembly.

Figure 9 is an exploded view which sho'ws‘ the

proper . relationship of the parts for disassembly and
assembly. Figure 1 can be referred to for the cor-
rect assembled relationship, ‘ S

NOTE .

- Preassembled replacement - cartridges are
-available for- rapid field overhaul of these
motors. If a replacement cartridge is being
used, proceed as in step 'B-1 following for
. disassembly and step D-7 and D-8 for re-
. assembly. : ' ‘

' B. DISASSEMBLY

© 1. Cover End - Clamp the motor in a vise with

- protective jaws, cover .end up. » C

Remove the four cover: bolts and lift off - the
cover. Remove the cartridge from . the body. If the
cartridge is not being replaced as an assembly,
remove two screws and separate the pressure plates

- from the rotor, ring, vanes and springs. =

NOTE

} U‘se a standard piston ringﬁ compressor of
" “suitable size when disassembling and assem-

bling the cartridge components.:

Carefully pull the rotor and vane éssembiy half-

way out of ring and install the ring compressor (see .
figure 10).. Compress the vanes .into the rotor and .
remove this assembly from ring. Release the ring

-compressor and disassemble components. - Remove

the "O" ring and back-up rings from . the pressure

" plate and body’

2. Shaft End - Rémove the shaftkey. Carefully

pull the hub adapter from the bedy with the adapter

- puller tool (see figure 8). 'Remove spirolox ring next

to the shaft bearing from the body, then tap the shaft
and bearing assembly out. If it is necessary to re- -

" move the small snap:ring and bearing from the shaft,

- support the bearing ‘inner race.in:an arbor press,
. remove snap ring and press bearing off the shaft.
Remove washer and then shaft seal and wiper from
the body. ‘ ‘ : S ‘

~C. INSPECTION AND REPAIR

: 1. Discard the shaft seal, ‘wiper, "O" rings and
. back-up rings.. Use a new seal kit for reassembly.

- (See parts catalogs.) Wash the metal parts in clean:

petroleum  solvent, blow them dry with filtered

. compressed. air and place on a clean surface for

“inspection. -
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.2, Check the wearing surfaces of the cartridge
pressure plates and ring for scoring and excessive .
wear. Remove light score marks by lapping. Replace .
any scored or worn parts. : :

- 3. 'Inspect the vanes for burrs, wear and exces~ -
sive play in the rotor slots. - Carefully remove burrs

‘with a medium India stone (Norton abrasives MFT724

knife type stone for flat surfaces and MF214 round
type stones with 60° conical ends for inside corners).
Replace the rotor if the slots .are worn. Replace
vanes with a new vane and spring kit if the vane tips

are worn.

4. 'Rotate the bearing on the shaft while applying
pressure to ‘‘check for wear, looseness, ' roughness S
and pitted or cracked races. S :

_ 5. Inspect the' seal and bushing mating surfaces
on the shaft for scoring or wear. Replace the shaft N
if marks cannot be removed by light polishing. - ‘

'6. Be sure that any paint or burrs raised on the

»'body and cover mating ‘surfaces are removed before
- reassembly. - '

D. REASSEMBLY
NOTE

Coat all parts with clean hydraulic fluid to
facilitate reass'embly"and provide initial lub- -
rication. 'Use small amounts of. petroleum '
jelly to hold' the "O" rings in place during
assembly. Soak the shaft wiper in oil before
reassembly. ’ R -

~ 1. Shaft Seal Assembly - Install the shaft wiper
in the body. Grease the shaft seal and press it inte

~ the body - with Ethe seal driver (figure 7). The spring
on the shaft seal must be toward the bearing. Place

the washer in the body against the shaft seal.

2.  Shaft Assembly - Support the bearing inner

~race and press in the shaft. Install the tru-arc snap’

ring on the shaft. Lightly tap the shaft and bearing

assembly into the body with a plastic hammer. Install -
the. spirolox ring in the body to secure the bearing .
and shaft, Thoroughly inspect to insure that spirolox -
ring-is correctly installed. . ' o -

3. Cartridge Assembly - With the rotor lying on

a clean, flat surface, . slide the vanes and springs .

.- Into the rotor slots. Lift the vanes slightly to insure -
. the springs. are positioned in the Spring recesses of -

the rotor. "With a piston ring compressor of suitable
size, compress the vanes in the slots so. the vanes .

- will: clear the minor diameter of the ring. (See

figure 10.) ’
B CAUTION =
" Be certain the springs remain seated in the

spring recesses of the rotor as vanes are
compressed. EER ’ R '
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