Technical/Service Manual

GEAR PUMPS
AND MOTORS

| FOR CROSS SERIES 40, 50, 50G, 50T, 53 & 60 GEAR PUMPS AND MOTORS

HYDRAULIC SAFETY: A relief or bypass in your hydraulic system
is necessary to Brevent pump from breakage due to
overpressurization. Use correct fittings and proper oil as noted in
this technical service manual. Change oil as recommended by your
implement or tractor manufacturer. If you observe a pinhole leak,
discontinue use of the component. If oil has penetrated Your skin
or contacted your eye, seek medical attention immediate %

up to 3000 psi

Rated WOrking preSSUre .......ccovveeeriivimiiiiiireeiaeesesieiinins
Maximum shock and surge pressure .......occoovvevvevereennn. up to 3500 psi
Maximum speed, CONtINUOUS .....civveriieaiiirieiinieriesasannsnenns see charts
Minimum speed recommended........c.covciiiiiinininiinnnn. 600 rpm
SIZES
SERIES| TYPE OPTIONS CU.IN./REV.X 10 ROTATION MOUNTING SHAFT PORTS
40 P o] 40 | 50 | 60 | 50G D A
50 {(pump) (20 psi 5| 15| 40| 81 (dual) {SAE A, 2-bolt) SEE
53 M pump seal) 71 19| 51| 104 , L B INDIVIDUAL
60 (motor) 10| 23| 61 124 {left hand) (SAE B, 2-bolt) SPECIFICATION
G 12| 27| 71| 146 R c SHEETS
(mtr. w/ 15| 33| 81| 176 (right hand) (SAE C, 2-bolt)
reducer) H 18| 38 | 92| 203 4-bolt comb.)
T (250 psi 52 277
{pumplinc.}| shaft seal)

NOTE: PUMP AND MOTOR MODEL NUMBERS ARE STAMPED ON THE FRONT COVER OF EACH UNIT

[ PERFORMANCE DATA — PUMPS: GPM/RPM PERFORMANCE DATA — MOTORS: RPM/GPM
RPM | 1000 | 1500 | 2000 | 2500 | 3000 GPM 5 10 15 20 30 50
MODEL | GPM | GPM | GPM | GPM | GPM| MODEL| RPM | RPM | RPM [ RPM | RPM [ RPM

40P005 | 17 26 35 43 52 | 40M005 | 1732 7 ' '

40P007 | 2.8 4.1 5.5 6.9 8.3 | 40M0O07 [ 1155 | 2310

40P010 | 37 57 7.4 9.2 11.0| 40MO10 | 866 | 1732 | 2599 :

40P012 | 4.9 73 9.7 121 | 146| 40M0O12 | 693 | 1386 | 2079 | 2772

40P015 | 5.8 8.8 117 | 146 | 175| 4omM015 | 677 | 1155 | 1732 | 2310

40P018 | 7.0 105 | 140 | 175 40MO18 | 481 962 | 1443 | 1925 | 2887

50P015 | 5.9 8.8 118 | 146 | 17.8] 50M015 | 684 1368 | 2052 | 2736

50P019 | 7.6 | 114 | 152 | 190 | 22.8| 50M019 1066 | 1599 | 2132 :

50P023 | 9.0 | 136 | 181 | 226 | 27.1| 50M023 896 | 1344 | 1792 | 2688

50P027 | 107 | 160 | 21.4 | 267 | 32.0| 50M027 759 | 1138 | 1518 | 2276

50P033 | 129 | 193 | 257 | 321 | 386 50M033 | 630 | 945 | 1260 | 1890 |

50P038 | 148 | 222 | 296 | 37.0 /| 50Mo038 | 547 | 821 | 1094 | 1641 | 2736

50P052 | 203 | 304 | 406 | | | 50MO52 | 400 ji{ 800 | 1199 | 1999

60P040 | 158 | 237 | 316 | 39.4 | 47.3| 60M040 1027 | 1540 | 2567

60PO51 | 201 | 301 | 404 | 502 | 60.2 | 60MO51 2018

60PO61 | 240 | 360 | 479 | 599 | 71.8| 60MO61 1690

60PO71 | 27.9 | 418 | 557 | 69.6 | 83.6 | 60MO71 1454

6oP0OBY | 318 | 476 | 635 | 794 | | 60MO81 1275

60P092 | 36.0 | 541 | 721 | 90.1 | 60M092 1124
NOTE: ABOVE PERFORMANCE FIGURES ARE APPAOXIMATE AND ARE BASED ON 2000 PSI OPERATING PRESSURE OPERATION IN SHADED AREAS IS NOT

RECOMMENDED

FOR DRIVE HP REQUIRED: Multiply flow (gpm) by pressure (psi) and divide by 1714,

FOR MAX. PUMP SIZE (for use with gas engine): Multiply rated engine HP by 1028 and divide by
pressure (psi). This gives max. flow rate (gpm). Select the nearest pump size from the above chart

according to drive speed.
FOR MOTOR DRIVE TORQUE: Multiply HP by 5252 and divide by RPM.

FOR HYD. MOTOR SIZE: Multiply torque (ft. Ibs.) by 88 and divide by pressure (psi). This gives motor size
in cu.inJrev. Select the nearest motor size from the above chart. For full load starting. use a 10%

larger motor size.

HP = GPMx PSI

1714

GPM = 1028 HP

PS!

TORQUE =
{f1 Ibs)

DIsP

5252 HP
RAPM

= 8o
PSI
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OIL RECOMMENDATIONS: Premium quality anti-wear type oil with a viscosity between 100 and 200
SSU at operating temperatures. Automatic transmission fluids are acceptable. Do not use
synthetic fluids. No liability or warranty is assumed for applications using fluids not meeting
recommended specifications.
FILTRATION: 25 micron filters are required with 10 micron preferred. If pump inlet filters are
used, be certain inlet flow is not restricted. Cavitation will severely reduce pump life.

PUMP SPEED/PORT SIZE LIMITATIONS: If pumps PLUMBING SIZE RECOMMENDATIONS: The

are operated at speeds higher than shown below, following is based on 4 ft./sec. inlet velocity
cavitation and pump damage can occur. and 15 ft./sec. outlet velocity.
PUMP INLET PORT SIZE GPM PUMP INLET PUMP OUTLET
SERIES 10012 | 131612 | 13612 | 17/s-12 | 2" S.F.
PIPE | TUBE PIPE | TUBE | HOSE
& SIZE A1) 17 18) |10 (2011 -24) 2 UBE I HOSE s
w |8 3500 | 3500 5 SV PR I A Y PR B PR I P
‘iJ 7 3400 3500 " 1-: .1n 3/ (3] |/ " 1/ "
S |10 | 2500 | 3500 10 L i ? 2
1] ' " "
124, 2000} 9500 15 (1w v v | ot | et |
2 |15 1750 | 3000 ~
18 1400 2500 10 B T Y PSR B Y PR R PR B PR I PR I PR
15 3000 | 3000 | 3000 T e T T e
o |19 2300 | 3000 | 3000 25 [ VLT[R 1Y /4 /s la
E 23 2000 | 3000 | 3000 30 |13 13 1t o1 1+ 1"
w27 1700 | 2600 | 3000
33 1400 | 2100 | 3000 35 2 2 2 L L
o
& |38 1200 | 1800 | 2700 e (ST e PV e
52 1000 1600 | 2200 40 |2V 2M | 29 |1 1 | 1Y
R 2000 | 3000 | 3000 50 |2 | 2 2 LA 1 ] 1
w |51 1750 | 2500 | 3000
S | e 1400 | 2200 | 3000 75 3" 3" GO I I PR I Y PR B Y PR
2 1 3000
A, 1009 %00 Tube sizes are OD. Hose sizes are ID.
@ g; ggg 1288 2288 Reduce plumbing size to match pump port size AT PUMP.,

BASED ON NO INLET RESTRICTION (6" HG MAX. VACUUM)

MOUNTING: Pumps and motors may be mounted in any position.
DIRECT FLANGE MOUNTING: Mount directly to gear box or engine PTO, carefully inserting
shaft and pilot into mating holes. Make certain that shaft size and type matches drive.
FOOT MOUNT WITH COUPLING: MISALIGNMENT
Excessive wear and reduced life et T
will occur due to misalignment. — = H= —3"9 —BE
Minor misalignment can be compensated ANGULAR OFF—SET

for by using a flexible coupling. (.005 T.I.R. MAX.)
FOOT MOUNT WITH BELT OR CHAIN DRIVE: Excessive wear will occur with misalignment.

m;\ﬁ lﬁjﬁ

Side loads resulting from belt or chain drives
should be kept as close to the housing as
possible (ie., keep dimension ‘L to a
miminum). For maximum life, loads should
be applied at quadrant ‘A" for pumps (RH),
quadrant ‘B’ for motors (RH), 'A" for LH
motors, ‘B’ for LH pumps, and ‘C' for
bi-rotational motors. End thrust not recommend-

RH ROTATION Bi- DIRECTIONAL | . , p )
ROTATION ed: Contact Cross Engineering for information.




DIRECTION OF ROTATION: CLOCKWISE COUNTERCLOCKWISE
Right hand (RH) or left hand (LH) '
pumps or motors, if operated in
the wrong direction, will result
in THE IMMEDIATE FAILURE
of the shaft seal. Pump and LNOL§J
motor rotation is NOT field
reversible. Dual rotation (D) units
may be operated in either direction. They
also can be operated as either a pump or motor. The correct direction of rotation can
be determined by the model number stamped on the front cover.

INLET

OUTLET
PORT ‘ PORT

DRAIN PORT CONNECTION: If the motor outlet port pressure
exceeds the rating of the shaft seal (20 psi standard), the
drain port must be connected directly to the reservoir. Dual _
rotation pumps have drain port connections for use as motors. ‘ U v, s

NPTF

START-UP PROCEDURES:

1. Priortoinstallation, check pump or motor for possible damage in shipping or handling.

2. Install unit, tighten fittings and fill reservoir with clean fluid.

3. Fill pump/motor with fluid thru drain port connection orinlet port.

4. Start engine and run at lowest possible speed. Check system for air (suction) leaks and oil
leaks. (Use a piece of cardboard or wood when searching for possible oil leaks, DO NOT USE
HANDS). Bleed air from system if necessary. Operate system at normal speed.

5. Gradually increase load to normal, checking for leaks, abnormal noises, binding, etc. Operate
system for 15 minutes. Shut off and check filters. Clean or replace as necessary.

MAINTENANCE:
1. Clean orreplace filters on aregular basis, as necessary.
2. Check for presence of water in oil (cloudy or milky appearance) and for presence of air
(foamy oil). A rancid odor indicates excessive heating of the oil.
3. Check reservoir regularly for proper level. Fill as needed. Repair leaks.

REPAIR: Pumps and motors are not field repairable except for replacement of shaft seals, pressure
seals and thrust plates. See next page for replacement instructions.

50G SERIES MOTORS:. This is the standard series 50 motor combined with a 5.33 to 1
planetary gear reduction unit. Output torque is approximately 5 times that of a standard
motor and speed is '/s of the speeds shown in the chart on page 1. Mounting is SAE 'C’
4-bolt flange. Dual rotation is standard. The planetary gear reducer uses EP 90 weight gear
lubricant (approx. 5'. oz.).”Check level by removing the pipe plug at the side of the front
cover. To change oil, remove the pipe plug from the bottom, clean plug, drain oil thoroughly.
Replace plug and add oil.

50T SERIES PUMPS: This is the basic 50 series pump combined with a 3 to 1 speed increaser
tor use with 540 rpm PTO drives. The 50T series pumps are not directly interchangeable
with the 50 series due to special shaft and shaft seal. System hydraulic oil is used to lubricate
the speed increaser. PTO torque arm must be attached to keep unit from rotating.

53 SERIES PUMPS: This is a tandem (dual) pump version of the basic series 50 unit.
Each pump section is essentially the same as the standard series 50 pump and data
shown in the chart on page 1 applies accordingly.

FOR ALL PUMPS AND MOTORS, REFER TO SPECIFIC SPECIFICATION SHEETS FOR ADDITIONAL DATA AND LIST OF
OPTIONS AVAILABLE. WRITTEN WARRANTY AND PARTS LIST AVAILABLE UPON REQUEST.

NOTE: |If chronic shaft seal failure occurs:
1. Check direction of rotation.
2. Check outlet port or drain port pressure,
3. Replace shaft seal with higher pressure rating seal. (See available seal kits)




Series 50, typical
A. DISASSEMBLY:

g SCRIBE

1. Remove unit and thoroughly clean. Remove shaft key (8) LINE

and any nicks or burrs on shaft. .
2. Scribe line on outside of unit across front cover, body and O
rear cover to assure proper reassembly.
3. Lightly clamp rear cover (4) in vise, shaft up. EXCESSIVE
CLAMPING PRESSURE CAN CAUSE DISTORTION.
4. Remove cap screws (11) from front cover (6). (Nuts on series 60).
5. Tap upwards, underneath front cover flange and remove front cover. As unit separates, the body
may remain with either the front or rear cover. Remove loose parts (rings, plates, etc.)

‘6. To separate body from front cover, clamp body in vise and again tap upwards on front cover flange.
To separate body from rear cover, clamp body in vise and tap downward on shaft. Remove static seals (12)
and loading seals (7) from grooves. DO NOT DAMAGE GROOVE OR COVER SURFACGE.

7. Remove snap ring (9) from shaft seal cavity in front cover using internal snap ring pliers.
8. Clamp front cover in vise, seal down, and drive shaft seal out of cavity using screwdriver
held at about a 45° angle. USE CAUTION NOT TO DAMAGE CAVITY.

Step 6 can be by-passed if only the shaft seal is being replaced.

B. PARTSINSPECTION:

Thoroughly clean all parts in solvent and dry with compressed air.

Inspect all parts for damage and unusual or excessive wear. If gears, bushings or body are damaged
or badly worn, replace unit (Only plates and seals are replaceable).

C. REASSEMBLY:

N =

1. Install new shaft seal (*) in front cover (6). Be sure bearing drain hole is not blocked.
2. Install snapring(9) and new seals (7, 12) in covers (if needed).
3. Assemble body (10) and rear cover (4) aligning dowel pins (5) and scribed line.
4. Insert thrust plate (1) into body (10) flat side toward seal 7. Lubricate gears and insert.
5. Insert thrust plate (1) over shaft, flat side toward seal 7.
6. Lubricate shaft and slide front cover (6) over shaft and dowel pins (5). Tap if needed.
7. Insert cap screws (11)(or nuts) and tighten evenly as follows:
Series 40: 35/40 ft. Ibs. Series 50: 35/40 ft. Ibs. Series 60: 65/80 ft. Ibs.
8. Rotate shaft, the maximum torque is:

Series 40: 15 ft. Ibs. Series 50: 20 ft. |bs. Series 60: 25 ft. |bs.
If greater torque is required, disassemble unit, re-clean and re-assemble.

SEAL KIT NUMBERS:

W pay S—
CROSS
Iv

CROSS MANUFACTURING, INC.
100 James H. Cross Blvd.
Lewis, Kansas 67552

lTJYNFgE— ROTATION SERIES 40 SERIES 50 SERIES 53 SERIES 60
PorM | LorR 4P0017-001 5P0017-002 5P0017-007 6P0017-001
PorM D 4P0017-002* 5P0017-004* 5P0017-008 6P0017-002

1 5P0017-006 5P0017-009
PorM |D.LorR - 6P0017-003"
- T- Increaser Gear Box 5P0017-016 [

G| Planetary Gear Box 5P0017-013 | *250 psi rated Shaft Seal Kits

Phone 620/324-5525; FAX 620/324-5737; e-mail: info@crossmfg.com

Form GPM 1/08
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